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INST, 
NNEMONICS, 
PSEUDO 
OPS. - 
MACRO 
MIES, 


{NO 


SPECIAL 
CHARS, 

OR 

BLANKS 
PERMITTED 


ADDR/MOD COMMENTS ID 
\ 6 32 73 «80 


WORD, 7 0010 
VARTABLE im 
LENGTH OPTIONAL 7 
FIELD, a 
SUPFIELDS 
SEPSRATED 

BY COMAS, 

ABSOLUTE, 

SYFPOLIC, OR 

RELATIAVE 

ADDRESSING, 

ALGEBRAIC- 

BOOLEAN 

EXPRESSIONS. 

OPERATORS, 

*+-/ ALSO = 


Student. Handbook 


REFERENCE NO, 3-2 
GAP COMPILE 

(SINGLE GMAP ASSEMBLY) 

1 8 . a6 

$ SNUB 3871 

a: IDENT 1234, FIELDTRNG. .... 
$ Gyap NDECK, COMDK 
(SOURCE DECK) 

$ 
ENDJOB 


_*C0F 
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STUDENT HANDBOOK 


REFERENCE NO, 343 ~ 


GMAP COMPILE 
(MULTIPLE GMAP ASSEMBLIES) 


. g 16 
Sanaa eae 
$ SNUMB 34872 
$ IDENT 1234, FIELDTRNG,..., 
$ GMAP 


(SOURCE DECK) 
$ GMAP 


(SOURCE DECK) 
$ GMAP 
(SOURCE DECK) 
$ GMAP 
(SOURCE DECK) 

§. ENDJOB 


Radda 0) 
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STUDENT HANDBOOK 
REFERENCE NO. 304 


GMAP COMPILE 


CARD DECK ARRANGEMENT 


~a-———— ***F0F 


) x4, |  e—-— $ GMAP NDECK 


ses $ IDENT 


a———— $ SNUMB 
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_ STUDENT HANDBOOK | 
REFERENCE NO. 3-5 


MULTIPLE GMAP ASSEMBLY JOB 
a 


= we *E 0 F 
te—$ ENDJOB 
(1 $ LIMITS 
| i ™——$ EXECUTE 


va SOURCE CARDS 


—F $ GMAP 
be , SOURCE CARDS 
| e———__ ¢ GMAP 
: phe = SOURCE “CARDS 
> | J $ chiar 
$ 


SNUMP 


STUDENT “HANDBOOK 
REFERENCE NO. 3-6 


GMAP CONTROL RECORDS 
(COMPILE AND EXECUTE) 


1 8 | 16 


$ SNUMB 34873 


$ _  GMAP NDECK, COMDK 


(SOURCE DECK) 


$ EXECUTE 

r LIMITS 3.4K, 1000. 

$ | SYSOUT AL (PRINTER OUTPUT) ~ 
$ DATA | IN 


(DATA FOR EXECUTION) 


$ ENDJOB 


mga) 
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STUDENT. HANDBOOK 
REFERENCE NO, 3«7 


EXECUTING OBJECT PROGRAMS 


8 16 
‘SNUB: 34874 
IDENT 1234 ,FIELDTRNG, «++ 
$ OBJECT 
| (BINARY DECK) 
$ —DKEND 
§ OBJECT 
| (BINARY DECK) 
$ ——DKEND 
$ EXECUTE DUMP 
4 LIMITS 4,6K,,2000 
$ SYSOUT —-X2— (PRINTER. OUTPUT) 
$ DATA IN. | 


(DATA FOR OBJECT PROGRAM) 
$ ENDJOB 
—***E0F 
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$ 


eRe OF 


STUDENT HANDBOOK 
REFERENCE NO, 3-8 


COMPILE AND EXECUTE 


WITH OBJECT DECKS 


oo = ac ag ca ee 
SNUMB | 34875 

IDENT 1234,FIELDTRNG,... 

GMAP 


(SOURCE DECK) 
OBJECT 

(OBJECT DECK) 
DKEND 


EXECUTE 
LIMITS — 3,5K. .2500 


SYSOUT B3 (PUNCH OUTPUT) 


DATA 
(DATA FOR OBJECT PROGRAM) 
ENDJOB 
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STUDENT HANDBOOK 
REFERENCE NO, 3-9 


COMPILE AND EXECUTE WITH OBJECT DECK 


a eeeE QE 


_wa-———— $ ENDJOB 


wa——— $ LIMITS .5K,,1000 
~a-—-—— $ EXECUTE 


Es aes —_g [UY —— $ GMAP DECK 
att $  DKEND 
~=«——— $ OBJECT 


~e——— $ IDENT 
—=——— $ SNUMB 
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STUDENT HANDBOOK 
REFERENCE NO. 4-1 


WORD FORMATS 


BINARY 
0 1 35 


BCD 


O 56 1112 1718 2324 2930 35 
| 
O :': 1 1 2 § 38 '§ 4 f 5 


ot . 


9-BIT BYTE 
0 8 9 1718 2627 35 
INSTRUCTION 


17 18 


0 | 26 28 30 35 
ed 


i 
eres 
TM: TD 


oan 


STUDENT HANDBOOK 
REFERENCE NO. 4-2 


SINGLE/DOUBLE 
PRECISION 


0 35 


bavousetoeed 


SINGLE 


35 36 wh 
EVEN ODD 
DOUBLE oa |[Y-PAIR| 


0 1718 35 
| UPPER LOWER | 


HALF 


LE 


PRECISION 


HALF-WORD 


SINGLE WORD 


DOUBLE WORD | 


0 


NSTRUCTION PRECISION 


EVEN ADDRESS 


UPPER HALF 


LOWER HALF 


oD 20% >. 


REPRESENTATION 


ODD ADDRESS 


7] 


we = = 


€-7 °ON HONHUa sae 


SOOPTANVH TNATATS 


STUDENT HANDBOOK 
REFERENCE NO, 4-4 


FUNCTIONAL GROUPS 
OF 
PSEUDO OPERATIONS 


CONTROL 
LOCATION COUNTER 
SYMBOL DEFINING 
DATA GENERATING 
STORAGE ALLOCATION 
SPECIAL 

MACRO 
CONDITIONAL 
PROGRAM LINKAGE 
ADDRESS TALLY 


MISCELLANEOUS 
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STORAGE ALLOCATION 
PSEULO-OPERATIONS 


1 8 16 


TABLE BSS 1000 caste) 2500 


TABLA BFS 1000 


STA TABLE 
STA TABLA-1000 
STAQ TABLE 
STAQ TABLA-2 


LDAQ TABLE+5S 
STAQ TABLA-2 


(TABLA) 


STUDENT HANDBOOK - 
REFERENCE NO, 4-5 


Ce ee 


Ov 


SINGLE - WORD. 
PRECISION 


DOUBLE ~ WORD 


PRECISION 


BINARY FLOATING POINT 


LOWEST PERMISSIBLE EXPONENT = -128 


LARGEST POSSIBLE EXPONENT = +127 


9 °ON SONTUI aay 


MOOPGNVH LNaaNIs 


Tv 


NUMBER CONVERSION 


_ DECIMAL 04 | 4, 


TECHNIQUE 


OCTAL Re Bl 
10 AS 
\ SS 
/OCTAL INTEGER 8{l_ 3-- 5. BINARY Oo1OLt.Goddnio1nioid0xt00, 
CONVERSION | eee | CONVERSION 
0 3 . 
13, 6. FLOATING POINT 
» OCTAL FRACTION 054 ~ § | EXPONENT | S MANTISSA 
CONVERSION ae 0 | O0d0100 | 0}1811 00001 1011101001100, 
ee Se Been MOVE FOUR PLACES LEFT 
o _X8 
a X 3 7, FLOATING POINT QOCTAL 
eres —~--—{5) 194 
| | < 010541564600, 
Oy ean 
cae | | X 8 
: | bopeetet aS & ~~~ = DY576 


L-y °ON & NaWadaY 


HOO@AINVH LNaadALS 


cy 


8 OCTAL INTEGER CONVERSION 


NUMBER CONVERSION TECHN@QUE 


10. DECIMAL 


By L049 


033514. 
CONVERSION AL 


(BC D) 


@ o8eg 


2-7 ‘ON FONSYRITY 


MOOGANVH INAGALS 


STUDENT HANDBOOK 
REFERENCE NO. 5-1 


DATA MOVEMENT 

LOAD STORE SHIFT 

FIXED POINT ARITHMETIC 

~ ADD-SUBTRACT-MULT I PLY -D1V IDE 
LOGICAL - 
BOOLEAN (AND-OR-EXOR), COMPARE 
TRANSFER OF CONTROL 
CONDITIONAL & UNCONDITIONAL 
FLOATING POINT 


F. P. DATA MOVEMENT 
F. P. ARITHMETIC 
F. P. COMPARES 


MASTER MODE 

CONNECT 1/0, M. C. CMNDS., DIS 
MISCELLANEOUS | | | 
REPEATS, BCD, EFFECTIVE ADDRESS 


LDA 
LDQ 


LDAQ- 
LDXn 
LXLn | 


ZERO 
NEG 


LOAD/STORE 


STA 
STQ 
STAQ 
STXn 
SXLn 


NONE 


STUDENT HANDBOOK 
REFERENCE NO, 5~2 


LCA 


Lcq 
LCAQ 
Lex" 


ZERO 
NEG 


0’°FLO 


STUDENT HANDBOOK 
-REFERENCE NO, 5-2.1 


LOAD/STORE 
SAMPLE CODING 


© © BW 


LDA SCN 
Rl STA 3 
Ry Loa A 
LDA =GHKFLDYA 
sta sP= 
STa P2 
~ LDX7 RL 
STX7 Ry 
Lcad. = =5DOBZ1 
sta CL. 
C1 EDEC «=—S«OO 
PLst~t*«éCY 2, 
p2 vECt«‘ “( 
A. BSS 1: 


BO OCT “777777771777 


‘STUDENT HANDBOOK 
REFERENCE NO, 572.2 


LDAC INSTRUCTION 


(LDAC MEMORY) 


BEFORE EXECUTION: 


MEMORY og APREGISTER 35 


AFTER EXECUTION: 


MEMORY | | 0. AREGISTER 35, 
,0 00000; E BCD cee 


NRT 7 8 eng 


4.2 


STUDENT HANDBOOK 


ADDRESS MODIFICATION REFERENCE NO, 5~3 


cer a ee eT TC LE OT OT 


INSTRUCTION FORMAT: 


ADDRESS FIELD —‘|OP CODE 


TM - TYPE OF MODIFICATION 


re nce ST TS 


00 - REGISTER R 

Ol - REGISTER THEN INDIRECT RI 
[| - INDIRECT THEN REGISTER IR. 
10 - INDIRECT THEN TALLY IT 


TD - REGISTER OR TALLY DESIGNATOR 
R | 7 
us } REGISTER DESIGNATOR 


IT - TALLY DESIGNATOR 


INDEXING 


REG. SPECIFIED 
BY TD 


PLUS 


| | {TAG 


—~ :Y (EFFECTIVE ADDRESS) 


ALGORITHM 

= y+C (Xn) 0-17 
= y+C(A) 0-17 
= y+C(A) 18-35 
= ytC(Q) 0-17 
= y+C(Q) 18-35 
= ytc(IC) 0-17 


STUDENT HANDBOOK 
_ REFERENCE NO. 5-4 


STUDENT HANDBOOK 
REFERENCE NO. 5-5 


MODIFY 


“49° 


STUDENT HANDBOOK 
REFERENCE NO. 5-6 


DIRECT OPERAND 


REGISTERS ONLY 
— DLS 


ALGORITHM CODING 
DU Y=C(R) 0-17 Y,DU 
DL Y>C(R) 18-35 Y,DL 


STUDENT HANDBOOK... 
REFERENCE NO. 5-7- 


EFFECTIVE ADDRESS 


A 
REGISTER 


INSTRUCTION 
WORD 


Q 
REGISTER 


INSTRUCTION 
WORD 


INDEX 
REGISTER 


INSTRUCTION 
WORD 
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STUDENT HANDBOOK 
REFERENCE NO, 6-1 


LITERALS AND 
DATA GENERATING PSEUDO OPS 
LITERALS PSEUDO OPS 
DECIMAL DEC 
OCTAL (=0) Oct 
HOLLERITH (=H) BCI 
ASCH 
| UASC! 
INSTRUCTION (=H) ARG 
VARIABLE 
FIELD (=) VED 
ALL LITERALS MUST. BE PRECEDED WITH 
AN EQUAL SIGN IN COLUMN 16 OF THE 
VARIABLE FIELD OF THE CODING SHEET. 


* STUDENT HANDBOOK 
REFERENCE NO, 6-2 


DECIMAL LITERALS 


INTEGERS: 


CVISTINGUISHED BY THE ABSENCE 
OF A DECIMAL POINT, THe LETTER 
B THE LETTER,E, OR THE LETTER 


SINGLE PRECISIGN FLOATING. POINT: 
DISTINGUISHED BY THE PRESENCE 
OF A BECIMAL POINT, THE LETTER 
E, OR BOTH. 

| DOUBLE PRECISION FLOATING POINT: 
DISTINGUISHED BY The PRESENCE 
OF The LETTER D. 


FIAED POINT: 
DIST 


IN 
OF Thi 
E OR D) 


STUDENT HANDBOOK 
REFERENCE NO. 6-3 


DECIMAL VALUES 


PRECISION 


SINGLE 


DOUBLE 


PRECISION 


oI GNED 


DEC. 5 

LDA =5 Peeeesee 01 01 
DEC 5B35_ 0 : 
LDA =5B35° 

DEC  5E0B35 

DEC 0,5 

DEC 5D0BT71 

Loag =5p0B71 © od 
VALUES | 

4 
LDA = 0 ) 


3 
a 


STUDENT HANDBOOK 
REFERENCE NO, 6-4 


SINGLE PRECISION 
DEC S| si tgt 
LDA Ss = 5. '011; !1010--0 
3 0, 7,89 3 
DEC SEO a 5 
LDA —5E0 


DOUBLE PRECISION 


DEC 5D0 gi Ig | 
LDAQ  =5D0 ‘011! !1010-------- 0 
| 0! 67'8lg 


NEGATIVE VALUES 
| 


CEC —5, S Ig | 
| 
DEC —5E0 171 '01700---0] 


: Oo! 781 3 
LDA a | 1 | 5 


STUDENT HANDBOOK 
REFERENCE NO. 6-5 


OCTAL LITERALS 


THE OCTAL LITERAL CONSIST 
CHARACTER @, FOLLOWED BY 
OR UNSIGNED OCTAL INTEGE 
MAY BE F E(1) TO TWE 
DIGITS iN OP ENGTH PLUS a 


—_—_—<— Toy 


R 
L 
S 


ASSEMBLER WILL STORE THE INTEGER 
WORD RIGHT-JUSTIFIED. THE WORD 
BE STORED IN ITS REAL FORM AND 
NOT BE COMPLEMENTED. IF THERE 
PRESENCE OF A MINUS SIGN ©), 
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STUDENT HANDBOOK 
REFERENCE NO. 6-6 


OCTAL VALUES 


SINGLE PRECISION 


OCT 5 
LDA. =$5 - 0 


‘DOUBLE PRECISION 
OCT ,5 


OCT -5 
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STUDENT HANDBOOK 
REFERENCE NO. 6-7 


HOLLERITH DATA 


‘BCI 1, ABCDEF 3 
| ‘A BCDE F| 


SINGLE PRECISION 


LDA =GHABCDEF — 


DOUBLE PRECISION 
BC| 2, ABCDEFABCDEF © 
LDAQ =12HABCDEFABCDEF 


ABCDEFABCDEF 
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STUDENT HANDBOOK 
REFERENCE NO. 6-8 


INSTRUCTION LITERAL 


LDA =MTRA CAT,? 


ADDR | OP ! TAG 
(CAT! TRA! 07] 


LDA =MLDA DOG, DU 


ADDR | OP 'TAG 


| DOG! LDA ' DU | 


| | 
' | 


STUDENT HANDBOOK 
REFERENCE NO. 6-9 


a 


ARG PSEUDO OPERATION 


ARG 4 
ADDR | OP | TAG 
4: 000 | 00 | 
\ \ 
~ 3 | , \ 
ARGO, 4 _ 
ADDR | OP | TAG 
5' 000 | 04 
_ 


ARG CA 


_ 


ADDR | OP ; TAG 


CAT! 000 | 00 
| | 
| | 


' STUDENT HANDBOOK 
REFERENCE NO. 6-11 


LITERALS MODIFIED BY DIRECT OPERANDS 


LCA == SHAAA, DU | LDQ =10,DU 
LDQ =3HQQQ,DL LXLx =124,DL 


FLD =827D2,DU LDX, =1B18,DU 
| *LDA =1B5,DU 


ee eS eee aie 2: 
ASSEMBLY t -magheromena, | 
FIXED POINT LITERALS 
TIME © | HOLLERITH LITERALS =f 
0 \Y 17 18 % Es eee 
| DU 
| ne a | ON | ADDRESS (DATA) | OPERAND CODE | DL 
WORD : oe 
| G 
EXECUTION : 
TIME 


“incorrect coding ~ will not generate proper literal. 
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STUDENT HANDECOK 
_ REFERENCE NO. 6=12 


HOLLERITH LITERAL 


EXAMPLE: LDA = 3HAAA,DU 


aie . aS eee ees weet ae ees sage a ae St 3 
ASSEMBLY = tg 4.2121 ~=1 0000 00: 
TIME © a L 


: Oo A 17 18 35 
INSTRUCTION | | 
WORD EXESES Ftv aloe | 


: ZZ. wis. 
EXECUTION | : 
TIME | fers 12121 | 000 000 
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STUDENT HANDBOOK 
REFERENCE NO. 6=13 


FLOATING-POINT LITERAL 


_ EXAMPLE: — FLD =1.5,0U 


cated Oo MND ce, eee 
ASSEMBLY a | “| 
TIME (000 U0U10110—o| 0 —————0 | 
a) 
0 78 17:18 ~—-26 30 35 

INSTRUCTION : 
soph 000 0001N01110— —9 FLD | ou | 
. a ANZ 8 
10100 0001} | 0 110 ——~ 9}0 ——— 9 


EXECUTION TIME 
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STUDENT HANDBUOK 
REF ERENCE NO. 6=14 


FIXED-POINT LITERAL 


EXAMPLE: LDA  =1B5,DU 
0 We 18 35 
GA ee ee ee tee te a | 
ASSEMBLY |o00001 — 0001 000-—— 000, 
TIME - ee 


17:18 


7 26 30 35 
INSTRUCTION 


WORD 


EXECUTION 
TIME 


000000 000000 


STUDENT HANDBOOK 
REFERENCE NO. 6=15 


FIXED-POINT LITERAL 


EXAMPLE: LDX,  =1B18,DU_ 
a Oh ett ee 35 
| eta ee 
ASSEMBLY 1999 — 000, 100 ———- 000 
DUM he ee Se phe ee Pac 
0 1718 26 30 35 
INSTRUCTION 


1100 — 000] DX, DU 
WORD =il 


ot 0 17 
EXECUTION 
TIME Pee | 


STUDENT HANDBOOK 
REFERENCE NO. 7#1 


STORE ‘CHARACTER 


STC (A-Q) WORD, ~ 


é ; | 3 
AOR Q 2 
REG. 
CaEBEREE 
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STUDENT HANDBOOK 
REF ERENCE NO. 7=2 


STORE BYTE 


STB (A-Q) WORD, 14° 


ewe wa sma] 


STUDENT HANDBOOK 
REF ERENCE NO. 793 


STCT 


STC2 


INSTRUCTION 
COUNTER 


STUDENT HANDBOOK 
REF ERENCE NO. 74 


SPECIAL 


LOAD/STORE 
* LBAR SBAR 
* LOT STT. 
LDI ST] 
LREG SREG 


—% MASTER MODE STZ 


WORD ___LREG/SREG 
i 
TR (SREG only) 


aI Oo fF W DY — 
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STUDENT HANDBOOK 
REFERENCE NO. 7#5 


SHIET INSTRUCTIONS. 


ia( REGISTER 


WwW 
REGISTER LEFT SHIFTS 


1, VACATED POSITIONS ARE FILLED WITH ZEROS, 
2. BITS VACATING BIT POSITION ZERO ARE LOST. 


cet eee en ee eS EE TN TE SO OS LL ST OY A So TS See OAENNS ec SENSE SONNE eRineY SER eG eS, eS SS NA SUNT PERSE A NP SD EY ON OY 


REGISTER >> 
Vv 


REGISTER RIGHT SHIFTS 


1, ALL VACATED POSITIONS ARE FILLED WITH THE CONTENTS, OF BIT ZERO. 
2. BITS VACATING BIT POSITION 35 ARE LOST. 


(ae ae OS AEA SO OS NNN AE NN A A A SY SG LAL Set SS UE SED SED NCEE SASS SA ee ate ED NE OC A ED OLD SN SN ED SUE, ES eh 


REGISTER |**% 
v 


REGISTER RIGHT LOGICAL SHIFTS 


1, ALL VACATED POSITIONS ARE FILLED WITH ZEROS, 
2, BITS VACATING BIT POSITION 35 ARE LOST. 


EEE AE CE UR AN RENO CNS OS SOS oD LN SS OS OE SS I TS SS TO A A TT eect ca Onde ED ATEN RED oth ARE SS SN NN 


ye «| REGISTER << 


$3339 9373377797 4 


REGISTER LEFT ROTATE 


THE REGISTER BECOMES CIRCULAR. BITS VACATING POSITION ZERO ENTER 


AGAIN AT BIT POSITION 35, 
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STUDENT HANDBOOK 
REFERENCE NO. 7=6 


FIXED POINT ARITHMETIC 


ADA SBA 
ADQ SBQ 
ADAQ — SBAQ 
ADXn -SBXn 
ASA SSA 
ASQ _ SSQ 
ASXn | $SXn 
INDICATORS 


ZERO-NEGAT I VE-CARRY -OVERFLOW 


| STUDENT HANDBOOK 
REF ERENCE NO. 7=7 


LOGICAL ADD/SUBTRACT 


ADLA BLA 
 ADLQ SBLO 
ADLAQ ~ SBLAQ 
ADLXn SBLXn 
INDICATORS 


ZERO-NEGAT | VE-CARRY 


0’FLO INDICATOR NOT AFFECTED 
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STUDENT . HANDBOOK 
REFERENCE NO, 7=8 


CARRY AND OVERFLOW INDICATORS 


* CARRY = SCO | | 
*“ OVERFLOW = GCI+SCO) + GCI'SCQ) 


EXAMPLES USING ALGEBRAIC ADDITION: 


: INDICATOR 
U-BIT_REPRESENTATION | SET ON 
lL R=47 0111 | 
Ys 0001 SCI+SCO 
i 
2R=5 © 1011 
Yen * L100 SCI+SCO 
3 
3, R=-l Wii 
= ol 1100 SC1*SCO 
5 
4, R=-5 1011 
Y= +4 0100 SCI*SCO 


STUDENT HANDBOOK 
REFERENCE NO. 7-9 


SPECIAL ADD/SUBTRACT 


AWCA SWC 

AWCQ swca 

AOS 

ADL 

QO | 1 

nts _ 

fe, a 

___ |. _.0 35 
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STUDENT HANDBOOK 
REFERENCE NO, 7@10 


MULTIPLY/DIVIDE 


y | MULTIPLIER 
| "| MEM. Loc. Y 


PRODUCT 
NED A-Q REGISTER 


MULTIPLICAND 
MPY-Q MPF-A 


MPY 
MPF 


DIV DIVIDEND ~~ |} ~ [~~ DIVTSOR 
| Q-REGISTER =} “| MEM. LOC. Y | 


QUOTIENT | 
I-REGISTER 


REMAINDER 
A-REGISTER 


DVF DIVIDEND 
| ___ COMBINED A-Q REGISTER 


| DIVISOR 
"  |_MEMORY LOCATION 


~ QUOTIENT 
A-REGISTER | 


REMAINDER 


» 


STUDENT HANDBOOK 
REFERENCE NO. 7=L1 


TRANSFER CONTROL 


UNCONDITIONAL 


TRA TSS 
RET TSXx 
CONDITIONAL 
| TZE/TNZ = & TOV 
| TMI/TPL % TEO 
TRC/TNC ¥ TEU 


% RESETS RESPECTIVE INDICATOR ~ 
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94 


KAKA KKK KKK IK IKK A AE KKH YORK XK KKK KKK KEK KKH KKK KKK KA KKK 


OT TICTTTITTTOTITITIFITTTESTETTCOTCTOTLACTTITLTTT ELIS CTE ELLE CL ELILeLteeeLes eee et: 
DX ICICI IO I IC CK II CIO K OK MK XK KK KK 


a5 So RK wits gue, ke. ets XXXX XXX x 
x x x x x x x Xx 

x Xx YANK x x x 

KX KKK x Xx. XXX XXX x 

x x x x Xx x 

%% XXX XKXXXX XXXXX XXX 


KKK YR K KAKA KE ARAM KKK KKK KKK AK NK KK KK MK KAA AX AANA MH XANAX XA KKK 


no02 ¢ IDENT 4847 ,eTRNG-RGK 4959, 0695910058177 bil anutsl 4 ohne <i 
YANK AK K KKK HIK KK KIKK IHIC KK AIK KX KK KKK KKM KAKA AK AE KK AK KA KK AK XK 
MK HK KK KKK IKK IK KI HHI HK KK KIN HN IK WK I A KOA KKK 


XUXKK  RXXXK x XXX RXXXK XXRX Xx. x - 
x ¥ X xm x ¥ ¥ xX Xx x x 
XXXX ¥ KAXMK oe KK OK. OX we MMH ne MRK x XXX 
x x xX y¥ XY XX XXX yx X yxXe xX Xx 
Xx x x X xX. X x yo X x x xX xX 
x x xX Xx ¥ XXXX x x XAMX x x 


SESECESESETCCE STARE EC ESIS CTI CODE LTS OCCOCESCOTOSOS ED RO TOOL IL COC eOCClTLOCeLeseLes 
SIO OO XK NRX I IOC ECON ECO CTE OAR 


a 
t 


' 
4 


i 
i 


“ON FONDWATAY 


i 
I 
' 


T-g: 


i 


, 100 


4 


aagLs 


Xo i. ond 


ss) aezzs ENTERED _FIN635 aT 17 ay FROM CD. RDR 0606-00 


. ooge § 
@ 0063 8. 
ae 

$ 


TT 
~  TOTAL-CARD -COUNT..THES. JOB- 896068 —-- ee i ee cee em nee cen cuentas ee cen ce 


© BEGIN ACTIVITY *G1- GMAP 40/06/71 ‘shezaoo0g000000 
* oa NORMaL TERMINATION... at.ooza2g.. INDI caTrORS ¢0a0 Pere Te et eda leeie! Se EES wedi da a 


- -SNLMB - ..46221. jabra aos £ irk aly epee ee BER ee Oe Poet Genes See a: le aie ee eared neh Ee 
IDENT | 4837, eTRNG“RGK+J959, c950x0050177 

-:G@MAP... WNDECKs+COmMDK. . -.- bit Ae tegtote Mamas 2 be PB ad ah cat! pte fey Pree SENN tet, Se Ee 
EXECUTE DUMA 
Qirits .,2m,,1000 2. wiphap REE Seeds atte ee stale Bee es eee Mo thay te SARE a dask to, AOL Ud cee 
ENC JOB 


ot ean ee en ed pte 


START 47,443 --.. -LINES——- -4166 ~~ PROC “Or 9063 -—-—- $400,002. 1U --53 ~.- MEMORM— . a4n —-——- —-- 


exce te. pe COMBI 20-2 CARDS 2-6 se eh ee i a 
LIS? ae LINES 


-® BEGIN ACTIVITY C2-..GELOAD 10/06/71 Swasouggecoogon.. sth Wied guy siudlya! tae Bae 
a AIBENS 00 ME GEGURF aT 001604 NDT CATORE 0000 
ad ze 


: is oaks 7 


C 
C 
(c ; . 


: “START 47.444 LINES ag “PROC 9.00a2 10 0,003 10 5 MEMORY 4K 
anne stor 17,448 . Limit....4008 0.0. uamey 0.0500 ... pimgt. ee ee CY Bo. Meh. gD 


-LaPSE 0,004. Fo p TYPE... gusy. ~--APCAT...EPaRt. _1S/8_.6S 76k. -—-ADBRESS La¢Ta@.. .. 


STCF 17,444 LIMIT 10009 Limit @ 10400 cbIvay cu 5S Met 420 


‘LAPSE 6,001 FOOD TYPE BUSY Weeat EPERT S780 MS/OE _ ADDRESS Leste 


Ge R D167 & 98 0 a 3 $ O- 00908 30 

vce em OR mee SU Tn a a oe een eee a cece tenn mune eee nee ng 
Ke SYOUT 

P:80Sihe WOM OSV QUT eter Bei Pg May eet a IE pee ge eed, pies * beatae Soy Ee Gea Me, 


ei R pl67 356 Q 0 4 4 0.00693 153 
wo» BOA§-DE67 BQ. ge ge wa B99 9094. 99R- -— .-—-—--. ~  e 


ee nee opal Sens 3 ae ate 3 —. Oe oa a at She 5 een ery nee eeceennenaemer 
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-83.3 


STORES IR + IC+] 


INCREMENTS ADDRESS PORTION OF 
BACK BY 1 - ADDRESS OF RETURN 
RESTORES INDICATORS AND TRANS- 
FERS INDIRECT TQ RETURN 


MEMORY LOCATION FOR INDICATORS 
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RETURN—= 
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SAVING INSTRUCTION COUNTER 
- AND INDICATORS (STI) 


MAIN LINE CODING: 
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TRA SUB 


SUBROUTINE CODING: 
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BSS STORAGE FOR IC 8 IR | 
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SAVING REGISTERS 
INDICATORS AND IC 


NAIN LINE CODING: 
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EIGHT SUMP TO O=MOD-8 LOCATION 
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SAVIND BSS 1 SAVE IR & IC 
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CALL PSEUDO-OPERAT ION 
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TSX1 SUB 
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CALL PSEUDO-OP oe 
"EXPANDED VERSION = ku 
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ee 


CALL SUB(AL-A2ABYEL.E2’E.,! 
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ZERO Hes Caen s 
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TRA E2 


RROR RETURNS* 
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a Re 
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REFERENCE NO. 8-9 


SAVE PSEUDO OPERATION 


EXPANDED VERSION 


SAVE 


0.5.7 


GENERATED INSTRUCTIONS: 


SYMBOL 


TRA 
LDXO 


LDX5 . 


LDX7 
RET 
ST] 
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+245 
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hi) 
** Dt 
bE alas 
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Eula 
SYMBOL +1 
SYMBOL +2 
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REFERENCE NO. 8-10 


_ CALL SAVE AND RETURN PSEUDO OPS 
1 8 
WoW TALL ~=SUB 
NOW = TSX1 gu 


SUBROUTINE BODY, 
RETURN SUB - 
TRA > SUB+1 
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CALL SAVE AND RETURN PSEUDO OPS 


START 


START 


ERROR1 


ERRORL 


ERROR2 


ERROR2 


CALL 


SUB, (LOC1] ,LOC2,LOC3), ERR1, ERR2 


SUB 

#47 

oe 

Locl DATA LOCATIONS TO BE PASSED 
LOCc2 TO SUBROUTINE 'SUB'. 

LOC3 

ERR2 LOCATIONS OF ERROR ROUTINES, 
ERR1 OR MME GEBORTS. 


R*,DU RESTORE INDEX REGISTERS 5,7, & 2. 


SUB+1 SAVE INDEX REGISTERS 5,7, & 2. 


SUBROUTINE BODY 

SUB,1 

~E.L..,* REGISTER & INDIRECT TO .E.L.. 
1,DU 


~E.Lee 
SUBt1 


83.10 


STUDENT HANDBOOK 
REF ERENCE NO» 9a1 


COMPARE LOGIC FLOW 


ALGEBRAIC 


NO 


84 


STUDENT HANDBOOK 
REFERENCE NO. 9-2 


POSITIVE NUNBERS 
COMPARISON INDICATORS 


REGISTER = 8 001000 001000 
MEMORY = 8 001000 at 1000 
ZERO 
SCO - SCI CARRY 
REGISTER = 8 001000 001000 
MEMORY = 7 00011 | 111001 
1000001 
SCO - SCI CARRY 
REGISTER = 8 001000 001000 
MEMORY = 9 001001 HlOlll 


NEGATIVE 


85 


REGISTER 
MEMORY 


REGISTER 
MEMORY 


REGISTER 
MEMORY 


| STUDENT HANDBOOK 
REFERENCE NO, 9-3 


NEGATIVE NUMBERS 
COMPARISON INDICATORS 


-8 
-8 


-8 
-7 


-8 


= -9 


86 


STUDENT HANDBOOK 
REFERENCE NO, 9-4 


| COMPARISON INDICATORS 
POSITIVE REGISTER - NEGATIVE MEMORY 


eee ELL A SS a 


REGISTER = 8 001000 001000 
HEMORY. = -8 111000 001000 
010000 
NO INDICATORS SET 

REGISTER = 8 001000. 001000 
MEMORY. = -7  IIIOOI OOOTII 
OOlITI 


NO INDICATORS SET 


eT TE 


NEGATIVE REGISTER - POSITIVE MEMORY 


REGISTER 


= -8 111000 111000 
MEMORY. = 8 001000 111000 
| | 1110000. 
NEGATIVE: 


SCO - SCI CARRY 


88 


ALGEBRAIC COMPARISON 


PEA SoC Le REA 


RELATION 


fn oo tt cea cy) 
20 0. he GAS) 


pt 0 1 fF cmc 
010 | coven 
ae C(A)<C(Y) CA), = 1, Co. 


C(AY, = 0, C(V)p = 1 


C(A) 


‘Tie ov 


LOGICAL COMPARISON 


1 ca =c _ 
1 | C(A) >C(Y) 


PO Sf RELATION 


S-6 °ON AZONTYaIaY 


HOOPGNVH INdanLs 


STUDENT HANDBOOK 
REF ERENCE NO. 9-6 


FIXED POINT COMPARE 


CMPA Y 
CMPQeY 
CMPAQ = Y-PAIR 
CMPXx Yow. 


STUDENT HANDBOOK 
REFERENCE NO, 9«7 


SPECIAL PURPOSE COMPARES 


ALGEBRAIC COMPARE WITH LIMITS 


CWL OY 


COMPARE MAGNITUDE 


CMG OY. 


COMPARE MASKED 


CMK Y 


STUDENT HANDBOOK: - ~ 


REF ERENCE NO. 9=8 


BOOLEAN OPERATIONS 


TRUTH TABLE 


ERSXN 


91 


ANDING ELIMINATES BITS 
ANSA 0:0=0 
0'1=0 
ANSQ 1'0=0 
1'1=l1 
AROXN 
QRING = ——sNSERTS BITS 
ORSA 0+0=0 
O+1=1 
ORSQ 1+0=1 
1+1l=1 
ORSXN 
EXCLUSIVE OR BINARY ADD (NO CARRY) 
ERSA 0#0=0 
0#1=1 
ERSQ 1#0=1 
1#1=0 


C6 


AREG 


AREG 


MASK 


AREG 


AREG 


EXAMPLE OF ANDING 


ANA MASK 

ANA =020401020402 
BEFORE O 7 0 6 0 5 0 4 0 3 0 2 
BEFORE OO 1 cs EO 3) 101 COO 10 OO OL OH 00 

C00 O10 2° 100 COO COL COO 010 COO 10 WH 010 
AFTER C00 910 [CO 200 COO Hl CO OH OO oO OO OO 


AFTER 0 2 09 4 6 1 9 0 0 0 0 2 


686 °ON SONTUR aH 


- MOO@GNVH LNAAALS 


£6 


AREG 
AREG 
MASK 
AREG 


AREG 


EXAMPLE OF ORING 


ORA MASK 
ORA =020401020402 
BEFORE O08 7 0 6 0 5 0 4 0 3 0 2 
BEFORE 000 I ow 10 00 101 ow 10 000 011 000 010 
000 010 000 100 000 001 000 010 000 10 0 010 
AFTER 000 ili 00 110 000 101 000 110 00 111 & ON 


AFTER O70) 6 oO SO SG: Oe 7 Oe ee 


O16 °ON FONTY au 
MOOPANVH LNYGNLS 


46 


AREG 
AREG 
MASK 
AREG 


AREG 


- 


EXAMPLE OF THE EXCLUSIVE oR 


ERA MASK 

ERA =020401020402 
BEFORE 0 7 6 6 0 5 0 ¥ 030 2 
BEFORE 000 111 000 10 000 Im OO 10 ow ON OH oN 

600 O10 000 100 000 O01 m0 O10 000 10 OO O10 
AFTER 000 101 000 910 000 100 Oo 110 00 In 0M OH 


AFTER ie eae Ae Oh <6) Os a <G 


_ 11°6 °ON SONTUa aWa 


MOO@GNVH LNICALS 


STUDENT HANDBOOK 
REFERENCE NO. 9~12 


BOOLEAN COMPARE OPERATIONS 


ST 


COMPARATIVE AND 
CANA Y 
CANQ Y 
CANAQ Y-PAIR 
CANX:  Y 


COMPARATIVE NOT AND 


CNAA OY 
CNAQ Y 
CNAAQ Y-PAIR 


CNAXx Y 


STUDENT HANDBOOK 
REFERENCE NO. 913 


COMPARATIVE AND 

CANA MASK 

TNZ BITON 
MASK | 0010 
111i 


0010 


COMPARATIVE AND TO AREG 
COMPARATIVE AND TO QREG 
COMPARATIVE AND TO AQREG 
COMPARATIVE AND TO XREG 


96 


STUDENT HANDBOOK 
REFERENCE NO, 914 


COMPARATIVE NOT AND 
CNAA MASK 
TNZ  BITON 
MASK 1101 
1S COMPLEMENT 0010 
AREG aa ae 
= 0010 


CNAA COMPARATIVE NOT AND TO AREG 
CNAQ COMPARATIVE NOT AND TO QREG 
CNAAQ COMPARATIVE NOT AND TO AQREG 


CNAXN COMPARATIVE NOT AND TO XREG 


97 


EXAMPLE OF 
BOOLEAN OPERATIONS 
BOOLEAN COMPARES; 


CHECK LDA 


ERROR 
BCD 


OKBCD 


NOKBCD ; 
COMRET TRA 


=#041000, DU 
ERROR 


=$200040, DU 
SWITCH 


COMRET 
=§200004, DU 
SWITCH 


STUDENT HANDBOOK 
REFERENCE NO, 9-15 


STUDENT HANDBOOK _ 
REFERENCE NO, 10-1] 


INDIRECT THEN TALLY (IT) MODIFICATION 
VARIATIONS 


I INDIRECT 
ID INCREMENT ADDRESS - DECREMENT TALLY 
DI =DECREMENT ADDRESS - INCREMENT TALLY 
AD ADD DELTA 
SD SUBTRACT DELTA 
*CI CHARACTER FROM INDIRECT 
*SC = SEQUENCE CHARACTER 
*SCR SEQUENCE CHARACTER REVERSE 
F FAULT 
IDC INCREMENT ADDRESS - DECREMENT TALLY 
AND CONTINUE 
DIC DECREMENT ADDRESS - INCREMENT TALLY 
AND CONTINUE 


*CHARACTER HANDLING 


99 


STUDENT HANDBOOK 


REFERENCE NO. 10-2 


INDIRECT -I[- 
EXAMPLE 


8 6 
TSX1— SUBR 
SUBR STX1 ~~ ERLKG 


TRA ERLKG,I 


ERLKG BSS 1 


100 


10T 


[un 


PROCESSOR 
TALLY I 


LDA TALI,I 


1, FETCH TALLY INDIRECT WORD. 
2, USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION, 
3, TALLY INDIRECT WORD IS NOT ALTERED IN MEMORY, 


| 
| 
| 
| 
| 


| 
| 


MEMORY 


TALI 


o- [ | | apoeess TALLY p-o- | 
| | 


€=O1 °ON FONTUT GY 
MOOMINVH LNAGNIS 


STUDENT HANDBOOK 
REFERENCE NO, 10-4 


INDIRECT VARIATION (1) 
FLOWCHART 


FETCH THE 


INDIRECT 
WORD 


ADDRESS 


FIELD IS 
EFF ADDRESS 


~ EXECUTE 
THE 
OPERATION 


102 


raat 


he 


51 


56 
54 


52 


50 


53 
44 


57 
55 


AD 
SD 


IDC 
DIC 


INDIRECT WORD Formats for IT Modification 


Address 


Address 


Address 


Address 


Address 


17 


18 


29 30 32 33 


29 


30 31 32 


Pos. 


g 


T°7-OT °ON FONTS 
MOOCINVH INACOIS 


STUDENT HANDBOOK - - 
REFERENCE NO. 1085 


Nae a. oy eee 


usep For I, ID, DI. SC AND CI TYPES OF TALLY MODIFICATION, WHERE SC 
AND CI ARE FOR SIX (6) BIT CHARACTERS, 


TALLYB Av-J,B, (TALLY BYTE) 
USED FOR SC AND CI TYPES OF TALLY MODIFICATION, WHERE NINE (9) BIT 
"BYTES (CHARACTERS) ARE DESIRED, 


USED FOR AD AND SD TYPES OF TALLY MODIFICATION, 


USED FOR IDC anp DIC TYPES OF TALLY MODIFICATION, 


ABBREVIATIONS: 
CODE MEANING 
A ADDRESS 
T TALLY 
C CHARACTER POSITION 
B BYTE 
D peLTA (/\ ) 


MOD MODIFIER 


103 


VOT 


TALLY 


LDA 


ADDRESS. TRELY 1. age 


ADDRESS 


WM FWD 


PROCESSOR 


| MEMORY 
| | 
ID | 
TAL2,1D | TAL2 
OPERAND | 


TO MEMORY 
ADDRESS 


ADDRESS 


A ER gE 


FETCH TALLY INDIRECT WORD | 
USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION, 
ADD ONE (1) To OPERAND ADDRESS AND RESTORE IN TALLY WORD, 


— SUBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD, 


RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY, 


rauty | -0- | 


UPDATED TALLY 
BACK TO MEMORY 


-9@01 °ON FONTYR aE 


/ MOOPGNVH LNACNALS 


STUDENT HANDBOOK 
REFERENCE NO, 10-7 


INCREMENT ADDRESS-DECREMENT TALLY (1D) 
FLOWCHART 


FETCH THE | 


TALLY 
WORD . 


ADDRESS 
FIELD IS 
EFF ADDRESS 


EXECUTE 
THE 
OPERATION 


ADD ONE TO 
ADDRESS 
FIELD 


SUBTRACT 
| ONE FROM | 


TALLY 


RESTORE 
TALLY WORD 
TO MEMORY 


105 


STUDENT HANDBOOK 
REFERENCE NO, 10-8 


INDEXING EXAMPLE 


PROBLEM: MOVE 50 WORDS OF DATA FROM HERE 
TO THERE. 


1 


GO 


TAL1 
TAL2 


106 


GC) =|{§ OUI = 


HERE ,50 
THERE, 50 


STUDENT HANDBOOK 
REFERENCE NO. 10-9 


I AND ID EXAMPLE 


PROBLEM: SEARCH A 100 WORD TABLE AND COMPLE- 
MENT ALL NEGATIVES FOUND THEREIN. 


4 

1 8 6 

START LDA. TAL1,I 
TPL X+2 
NEG 
STA TAL1, ID 
TTF START 


TAL1 TALLY  TABLE,100 


107 


STUDENT HANDBOOK 
REFERENCE NO, 10-10 


TALLY REFRESHING 


| 1 
1 8 «6 
LDA —SOTTALREF 
TAL1 


STA 


TALREF TALLY TABLE,100 
TALI BSS 1 


PROCESSOR MEMORY 
TALLY DI 


STA TAL3,D1 TALS 


OPERAND 


B= TO MEMORY | 
ADDRESS 


ADDRESS TALLY Es 


ADDRESS | 


UPDATED TALLY 
BACK TO MEMORY 


601 


1, FETCH TALLY INDIRECT WORD 

2, SUBTRACT ONE (1) FROM OPERAND ADDRESS AND USE, 
3, RESTORE UPDATED ADDRESS IN TALLY WORD, 

4, apD ONE (1) TO TALLY AND RESTORE IN TALLY WORD, 
5. RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY, 


;y7 TT*OT °ON FONSUa aaa 
MOOPGNVH INICALS 


STUDENT HANDBOOK 
REFERENCE NO, 10-12 


DECREMENT ADDRESS-INCREMENT TALLY (DI) 
FLOWCHART 


FETCH THE 
TALLY 
_ WORD 


SUBTRACT ONE 
FROM THE 
ADDR. FIELD 


ADD ONE TO 
THE 
TALLY FIELD | 


ADDR FIELD | 
1S NOW THE | 
EFF ADDR | 


EXECUTE 
OPERATION | 


i 
m™m 


RESTORE 
TALLY WORD 
To_MEMORY 


EXIT ; 


3110 


STUDENT HANDBOOK 
REFERENCE NO, 10-13 


DECREMENT ADDRESS INCREMENT TALLY -DI- 
| EXAMPLE 


PROBLEM: TRANSFER 500 WORDS OF DAT 
TABLE TO ANOTHER IN A REV 


-TALR  ETALLY 
TALLY 


TAL1 ~=BSS 
TAL2 BSS 
FORWRD BSS 


~REVRSE BFS 


FORWRD, 500 
REVRSE , -500 


1 
500 
500 


FROM ONE 
RSE ORDER. 


STUDENT HANDBOOK 
REFERENCE NO, 10-14 


|, ID AND DI EXAMPLE 


PROBLEM: REVERSE THE ORDER OF THE WORDS 
OF A 500 WORD TABLE WITHIN ITSELF. 


| 


| Bg é 

G00D LDA TALI, | 
LDQ Ss TAL2.0I 
STA TAL2, 1 
stg TALI. 1D 
TTF GOOD 

TAL | TALLY TABLE 250 

FAL? TALLY  TABLE+500, -250 


TABLE BSS 500 


ell 


TALLY 


LDA 


ADDRESS 


ADDRESS 


PROCESSOR 


AD 


TAL4 ,AD 


OPERAND 


enn 


TO MEMORY 


FETCH TALLY INDIRECT WORD 

USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION. 

ADD DELTA TO OPERAND ADDRESS AND RESTORE IN TALLY WORD, 
SUBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD. 
RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY. 


MEMORY 


TAL4 


ADDRESS | TALLY 


GT=O1 °ON FONTUS IY 


MOOMONVH LNEGALS 


STUDENT HANDBOOK 
_ REFERENCE NC, 10 16 


ADD DELTA VARIATION (AD) 
FLOWCHART 


FETCH THE 
TALLY 
WORD 


ADDRESS 
FIELD IS 
EFF ADDR 


EXECUTE 
THE 
OPERATION 


ADD DELTA 
TO THE 
ADDR FIELD 


SUBTRACT ONE 
FROM 
TALLY 


RESTORE 
TALLY WORD 
TO MEMORY 


114 


PROCESSOR MEMORY 


DALEY? <S5 [ 
STA TALS .~S DT | TAL5 
OPERAND | 
TO MEMORY 

_ ADDRESS. ; | 

| ‘ re 7 a pepicmaignbeanics — ene ? | ee es -_ " icicles nernans etre Sal PS AEA 

| ADDRESS ieee , Laparess | raucy | © 
| 

oe : SRR OeED, (mee Re | UPDATED TALLY 
- | ADDRESS gash a BACK TO MEMORY 

| 


FETCH TALLY INDIRECT WORD 

SUBTRACT DELTA FROM OPERAND ADDRESS AND USE. 
RESTORE UPDATED ADDRESS IN TALLY WORD, 

ADD ONE (1) To TALLY AND RESTORE IN TALLY WORD, 


ay at Se ee 


RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY, 


ZT=OT °ON SONTUE Aa 
HOO@GNVH LNICALS 


STUDENT. HANDBOOK 
REFERENCE NO, 10-18 


SUBTRACT DELTA VARIATION (SD) 
FLOWCHART 


FETCH THE 
TALLY 
WORD 


SUBTRACT 
DELTA FROM 
ADDR FIELD 


ADD ONE TO 
THE 
TALLY 


ADDR FIELD 
TS NOW THE 
EFF ADDR 


EXECUTE 
THE 
OPERATION 


RESTORE | 
TALLY WORD 
TO MEMORY 


116 


STUDENT HANDBOOK 
REFERENCE NO, 10-19 


ADD DELTA -AD- AND SUBTRACT DELTA -SD- 
PROBLEM: REVERSE THE ORDER OF ONE TABLE INTO 


ANOTHER USING DOUBLE PRECISION 
COMMANDS. | 


1 : 
1 8 6 


BEGIN LDAQ  TAL1,AD 
STAQ TAL2,SD 


TTF BEGIN 
TAL1 TALLYD TABLEA,4096,2 
TAL2 TALLYD TABLEB,,2 
TABLEAEBSS 8192 
TABLEB BFS 8192 


OPERAND 
FROM 
MEMORY 


TO 
PROCESSOR 
REGISTER 

A OR Q 


CHARACTER OPERATIONS 


OPERAND FROM MEMORY 
SIX-BIT CHARACTER 


STUDENT HANDBOOK 
REFERENCE NO, 10-20 


STUDENT HANDBOOK 
REFERENCE NO, 10-21 


CHARACTER OPERATIONS 


ee 


OPERAND FROM MEMORY 
NINE-BIT CHARACTER 


OPERAND 
FROM 
MEMORY 


T0 
PROCESSOR 
REGISTER 

A OR Q 


4119 


STUDENT HANDBOOK _ 
REFERENCE NO, 10-22 


CHARACTER OPERATIONS 


SIX-BIT CHARACTER 


FROM 
A OR Q 


70 
MEMORY 


120 


Tek 


PROCESSOR 
TALON, WC: 


LDA TAL/,CI 


OPERAND 


TO MEMORY 


ADDRESS 


NOTE: 


CI TALLY INDIRECT WORD NOT ALTERED IN MEMORY. 


MEMORY 


TAL? 


{ADDRESS | TALLY | 


ETO *ON FONTYT TTY 


MOOPGNVH INACALS 


STUDENT HANDBOOK 
REFERENCE NO. 10-24 


CHARACTER FROM INDIRECT VARIATION (CI) 


FLOWCHART 


FETCH THE 


INDIRECT 
WORD 


ADDR FIELD 
IS 
EFF ADDR 
EXECUTE THE OPERATION 


ON CHARACTER 
SPECIFIED BY COUNT 


FIELD 


122 


’ STUDENT HANDBOOK 
REFERENCE NO, 10-25 


SEQUENCE CHARACTER VARIATION (SC) 


Co) FLOWCHART 


| FETCH TALLY 
AND USE ADDA 


| AS EFF ADDR | 


EXECUTE 
THE 
OPERATION 


SUBTRACT ONE| 
| FROM THE | 
TALLY J 


[ADD ONE TO | 
|THE CHARAC- | 
ITER COUNT | 
POSITION 


SET CHAR 
| POSITION TO] 
ZERO 


‘ADD ONE TO 
THE TALLY | 
WORD ADDRESS} 


ROL APU M AAOAUDO NS MPO HUA TE AS 


RESTORE 
TALLY WORD 
TO MEMORY 


123 


STUDENT HANDBOOK 
REFERENCE NO, 10-25.1 


SEQUENCE CHARACTER REVERSE (SCR) 


FLOWCHART 


FETCH THE 
TALLY 
WORD 


SUBTRACT 


ONE FROM 
HARACTER COUN 


SET 


SUBTRACT 


CHARACTER ONE 
COUNT TO FROM 
5 


ADDRESS 


ADD ONE 
TO 


EXECUTE 


OPERATION 


RESTORE 


TO MEMORY 


123.1 


STUDENT HANDBOOK 
REFERENCE NO, 10-25.? 


REVERSING TABLE WITHIN ITSELF 


CHARACTER BY CHARACTER 


LDA TALL SCR 
Lod —s«CTAL2..CI 
STA TALL, CI 
STA TAL2,SC 


TTF ay 
TALI TALLY  TABLE+290,0,0 
TAL2 TALLY TABLE, £00,0 


TABLE BSS 200 


123.2 


HCT 


PROBLEM: 


-Cl- AND -SC- 


GIVEN 
DOUBLE-WORD 
PNOERI OS 


XXXXXX XX.XXX 
IN PLACE OF LEADING ZEROS 


TAL! TALLY WORD, ,0 


“ON SONTYR ATH 


MOOWANVH LNACAIS 


9c-OT 


STUDENT HANDBOOK 
- REFERENCE NO, 10-27 


RD = BXXXXX XXXXXX- 
C PT AT IMPLIED LOC 


LDQ =3H 6+, ,DL 
LDA TAL1,SC 
STA TAL2,SC 
TTF SY Ae 


TAL1 TALLY WORD,8,1 
TAL2 TALLY WORD,8,0 


STUDENT HANDBOOK 
REFERENCE NO, 10-28 


CHECK PROTECTION AND DECIMAL INSERTION 


EXAMPLES: | 
BEFORE BOOOXX XXXXXX AFTER ***XXX XX.XXX 
BEFORE BO0000 OOOXXX AFTER ****#* ** XXX 
| 8 16 
LDQ =3Hb.*,DL 
LDA TALI ,SC 
TNZ CHAR 
STQ TAL2,SC 
TTF a3 1G 
TRA INSERT 
LDA TALL ZSC 
CHAR STA TAL2,SC 
TTF a 
INSERT QRS 6 


STQ TAL2,C| 


TALI TALLY  WORD,8,| 
TAL2 TALLY  WORD,8,0 


126 


TO MEMORY 


PROCESSOR | MEMORY 
| | 
TALL: “Ee | is ! 
LDA TAL8-IDC. l TALS 
OPERAND | | 
{ 


LOT 


INDIRECTION Ze 
ADDRESS TALLY 


ADDRESS | TALLY 


UPDATED TALLY 
BACK TO MEMORY 


FETCH TALLY INDIRECT WORD © 
TRAP OPERAND ADDRESS AND MODIFICATION FOR INSTRUCTION EXECUTION, 


ADD ONE (1) To OPERAND ADDRESS AND RESTORE IN TALLY WORD. 

SUBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD. 

RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY, 

USE TRAPPED ADDRESS FOR FURTHER INDIRECTION IF INDICATED BY THE TAG FIELD. 


6z°0T °ON ZONTUS AY 
HOOPONVH LNACNALS 


PROCESSOR | | MEMORY 


fA ~ “Die 


OPERAND 


. TO MEMORY 
ADDRESS ~ 
| 
ADDRESS TALLY he 


ADDRESS 


ADDRESS TALLY T 


AG 


BCT 


FETCH TALLY INDIRECT WORD - 
SUBTRACT ONE (1) AND TRAP OPERAND ADDRESS AND MODIFICATION, 
RESTORE UPDATED OPERAND ADDRESS IN TALLY WORD, 

ADD ONE (1) To TALLY AND RESTORE IN TALLY WORD, 

RESTORE UPDATED TALLY INDIRECT WORD TO HEMORY, 


Am FWNr 


USE TRAPPED ADDRESS FOR FURTHER INDIRECTION IF INDICATED BY THE TAG FIELD, 


| | 
STA  TALS,DIC 7 TAL 
l 
| 
{ 


TALLY T 


UPDATED TALLY 
BACK TO MEMORY 


O€-01 “ON FONTU ay 


- MOOMGNVH LNaCGALS 


67T 


REPEAT INSTRUCTION 
INSTRUCTION FORMAT 


et eae | oP CODE DELTA 
1-256| [CONDITIONS| ss |_—«*f 0-833 
oe 
CODING FORMAT" 
1 8 16 
RPT TALLY, DELTA,EXIT CONDITIONS 
SUMMARY | | 
1. REPEAT NEXT INSTRUCTION N TIMES. 


2. INCREMENT OPERAND ADDRESS BY DELTA. “ “+ #., 
3. EXIT PRIOR TO TALLY RUNOUT IF EXIT CONDITIONS MET. 


T-1l “ON HONauadaY 


YOOPMANVH LNACALLS 


O€T 


REPEAT INSTRUCTION FORMAT 


10 11 17 (18 


ON 


TZE | TNZ | TMI 


MN CONDITIONS RPT ($26) @ |) 


ZERO) ZERO} NEG 
ON | OFF 


DELTA 
(1-63) 


é-TT °ON FONTaRATY 


MOO@GANVH LINACNLS 


STUDENT HANDBOOK 
REFERENCE NO, 11-3 


REPEAT INSTRUCTION 


RULES: 


REPEATED ee MUST BE MODIFIED 
BY INDEX REGISTER 


ONLY X17 THRU Xf MAY BE USED. 


TALLY EXIT CONDITIONS AUTOMATICALLY 
PLACED | 


TALLY DECREMENTED IN XO. 


CODING EXAMPLE: 


1 8 16 
LDA KEY 
EAX4 TABLE 
RPT 64,1,TZE 
-CMPA 0,4 
TZE FOUND 
TABLE BSS 64 


KEY BSS 1 


STUDENT HANDBOOK 
REFERENCE NO, 11-4 


ADDRESS MODIFICATION 
OF 
REPEATED INSTRUCTION 


FIRST TIME: 
EFFECTIVE ADDRESS = TA + C(X) 
FAtA > C(Xs) 


N TIMES: 
EFFECTIVE ADDRESS = C(Xx), 


ee 


EAtTA =>C te) 


TA = TENTATIVE ADDRESS EA = Efrective Appress 


STUDENT HANDBOOK 
REFERENCE NO, 11-5 


CODING EXAMPLE 
USING 
REPEAT INSTRUCTION 


PROBLEM: SEARCH A TABLE OF 64 WORDS FOR NEGATIVE 
VALUES. STORE ZEROS IN EVERY NEGATIVE WORD, 


GO EAX7 — TABLE 
RPT 64,1, 7M 


LDA 0.7 

TPL DONE 

STZ -1,7 

TRA GO 
DONE XXX 


TABLE BSS 64 


133 


we 
fs 


PROGRAMMER LOADS XO: 


Q 
TALLY alae 


RPTX 


EXIT 
CONDITIONS 


DELTA 


RPDX 


,DELTA 


9-UL “Ot 39On3uada"u 
MOOPANVH INACNLS 


G0 


BACK 


DONE 


GO 


COLING EXAMPLES 


TABLE 


64,1, TMI 


0,7 
DONE 
ey 
GO 


TABLE 


64,1,TMl 


DONE 


-1,7 
=9776000, DU 
DONE 


5 | 


u 
BACK 


TABLE 


64,1,7MI 


DONE 


-1,7 
=9776000, DU 
GO 


STUDENT HANDBOO 
REPERENCE NO, 1: 7 


9€T 


¢ _89 ii if 35 
TALLY  JAIBICIEXIT OP CODE DELTA 
| 4-256 CONDITIONS | 0-63 


REPEAT DOUBLE FORMAT 


RPD RPDA -RPDB 


-RPDA = ADD -DELTA ONLY TO FIRST REPEATED INSTRUCTION 


RPDB ADD DELTA ONLY TO SECOND REPEATED INSTRUCTION 


S-T1 “ON FONAMAIAY 


YOOMANVH INACHLLS 


REPEAT DOUBLE EXAMPLES 


es eeananeinshiaredinie sn hiatal weemeementedien catalan 


Co 0 
4 


137 


,DL 
CARDIN 


CARDIN+2 | 


0 
22,1 
0,2 


(0,3 
CARD IN4+1 


ERROR 


STUDENT HANDBOOK 


REFERENCE NO. 11-9 


STUDENT HANDBOOK 
REFERENCE NO, 11-10 


REPEAT LINK (RPL) 


INSTRUCTION FORMAT: 


TALLY EXIT OP CODE Y 
CONDITIONS 


- CODING FORMAT: : 
RPL TALLY,EXIT CONDITIONS © 


ADDRESS MODIFICATION: 
FIRST TIME 

EFFECTIVE ADDRESS = TA + C(Xn). 
EA > C(Xn) 


N TIMES | 
NEW EFFECTIVE ADDRESS = C(EAg... 17) 
C(NEAQ 47) > C(Xn). 


138 


STUDENT HANDBOOK 
REFERENCE NO. 11-11 


KE YWORD 


O07 _.. ae 8 35 


POINTER TO NEXT IIDENTIFICATION O 
be __TABLE Rete Tooken ar 


STUDENT HANDBOOK 
REFERENCE NO, 11-11.1 


RPL CODING 
EXAMPLE 
EAX? =A 
Lcq. = 1, DU 
LDA = = 3HIDD, DL 
RPL 5, TZE 
CMK sé, 


TNZ ERROR 


139.1 


STUDENT HANDBOOK 


REFERENCE NO. 11-12 
EXECUTION OF RPL 


A- REG 
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STUDENT HANDBOOK 
REFERENCE NO, 11-13 


BCD INSTRUCTION FLOWCHART 


MULTIPLY A 
REG BY 8 BY 

| SHIFTING LEFT 
THREE BITS 


DIV A-REG BY 
ICONST SAVING 4 
|BIT QquoT & 
'RMDR,» ‘THEN 
SHIFT Q-REG 6 
BITS LEFT 
‘SENDING QUOT 
Q-REG (32-35) 


MULTIPLY A 

REG BY 8 BY 

SHIFTING LEFT 
R ITS 


DIV A-REG BY 
CONST SAVING 
4 Bit QuoT & 
RMDR» THEN 

SHIFT Q-REG 6 
BITS LEFT : 

G_QUO 

perce 255) 


LDA =O17 
EAg 0 

BcD =80 
pcp =64 


A REGISTER Q REGISTER 


[(SOUUGDO00OTA 000000000000) 


000000000170] DOdo00000cn0) 


(000000000050 fo0000000001] 


000000000500) booaaoa00001! 


{000000000000 foodn00000104 


141 


- START 


BINARY TO BCD CONVERSION CONSTANTS 


ING 
RANGE OF 


1 
33x107 | 95x10 | 383x105 | 83194 


Ta 


4 | 84x10 | g4x10° 
3°x104 
36108 | aoxi02 | 

/ | 87x103 87102 | af xi! | 
aSxi0l | 2) 


19 | gl 


TI-11 °ON JONaUaIaY 
MOOPGNVH INAaALS 


ev 


BCD INSTRUCTION 


CONVERT 1460 OCTAL TO 816 DECIMAL 
A-REG 
00 00 00 00 14 60] =816 


8 100 00 Oo pls is: 00 § - = 6528 
800 


7 i 


(00 0-00 ae ‘e ih 08 - 1024 


X 8 
+ 640 


Q-REG 


- (0-00-0000 00-00) 


7 aoe 6 


00 00 00 00 00 10 


oe gLS 8 


* 


10 00 00 00 10 011 


a oF 6 
00 00 00 10 01 00 


00 00 00 10 01 6 
=8 1 6 


GT-TT °ON SONSYa daa 


MOO@ANVH INSCA.LS 


vYyT 


BCD INSTRUCTION 


CONVERTING VALUES TO 999999 


EAX2 0 PLACE ZEROS IN X2 
LDA | X LOAD ACCUMULATOR WITH VALUE TO BE CONVERTED 
RPT 6,1 REPEAT 6 TIMES, INCREMENT BY 1 
BCD TAB.2 DIVIDE BY TAB, TAB+1. ETC, 
sTa@sY STORE CONVERTED NUMBER IN Y 
TAB DEC 300000. 640009, 512000, 499600, 327630 


DEC 


262144 


91-11 "ON SONSYAATY 
MOOGGNVH INACNALS 


STUDENT HANDBOO 
REFERENCE NO, — he 


BCD EXAMPLE 
CONVERTING MAXIMUM VALUES 


EAX/ TABLE PLACE ADDRESS OF TABLE IN X/ 
EAQ 0 ZERO OUT QR 
LDA VALUE BINARY VALUE TO BE CONVERTED 
RPT 4,1 CONVERT FIRST 4 DIGITS 
BCD 0,7 STEP THRU TABLE 
STQ RESULT STORE Q IN MEMORY 
* MEMORY NOW CONTAINS OOXXXX | 
RPT 6,1 CONVERT REMAINING VALUE 
BCD 0.7 X7 CONTAINS ADDRESS OF TABLE+4 


STQ RESULT+1 


TABLE DEC 8E9B35,64E8B35,512E7B35 
DEC = 4096E6B35,3276800000 
DEC 2621440000, 2097152000 
DEC 1677721600, 1342177280 
DEC 1073741824 
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EXAMPLE : 


X7 INITIALIZED, TO DETERMINE ENTRY. 


XED 
RE-ENTRY —s=XXX 


97T 


LOC.  ESICI 
TRA 
STC1 
TRA 
STC1 
TRA 
STC1 
TRA 


XED CODING EXAMPLE 


A PROGRAM IS MADE UP OF FOUR (4) DIVISIONS 
WHICH MAY BE ACCESSED AT DIFFERENT TIMES. 


FIRST 


LOC.7 


SAVE 
FIRST 
SAVE 
SECOND 
SAVE 
THIRD 
SAVE 
FOURTH 


TRA SAVE. I 


TRA SAVE, I 


TRA SAVE. 1 


TRA SAVE,I 


RI-T1 CG FONIvaIaa 


Lyt 


96425 01 07-21-70 19.971 


PREFACE 
PROGRAM BREAK 2206 
COMMON LENGTH 24 
¥ COUNT BITS 5 
PRIMARY SYMDEF ENTRY 


oSMDEF 2001 
o SAVE 2130 


SECONDARY SYMDEF ENTRY 


EVN 2012 
BLOCK LENGTH 
1 LABCoM 20 
2  TALLYS & 
SYMREF 
3 eSMREF 


EXAMPLES OF PSUEDO OPERATIONS** 


eecALSO LIYERALS AND MACROS, 


“ON FONTWAATY 


MOOPGNVH INAGNLS 


T~-¢T 


BVT 


96425 01 


“602000 
o02001 
002002 


002003 


0020046 
002005 


002066 


87-21-70 


19.071 


@02090 
602000 2356 00 010 
6021465 7550 00 010 
Q02065 2270 00 010 


001000 
091000 2350 GO 000 


do2002 
002802 2350 00 010 
002002 2350 60 010 


001260 


001200 7550 16 000 


EXAMPLES OF PSUEDO OPERATIONS®* 


DOr nun & a ase 


aa 
= © 


CN dl od ad oil ad 
NOME GND 


18 


PAGE 2 


oeeALSO LITERALS ANC MACROS. 


ee 
ee 
ee 
ee 
oe 
ese 
ee 
Be 
ae 


TTL EXAMPLES OF PSUEDO OPERATIONS** 
TTLS eeeALSO CITERALS AND MACRCS. 
PSEPFE TET ESE SEEPS SCS ESSE SESS TSRTES EEC TEES ETRE VERE REVEREET SSMS EEO TEERSSSERUUES OSES 
PSSST ETSSESSSH SEES LESS EEE LESSEE ESS SPST ESE EE SEES SESE SSETES SEEPS EETEESESEESEESESES 
ee 
es ; THE FOLLOWING PROGRAM LISTING 
oe . 
oe WILL SHOW HOST OF THE COMMONLY 
oe 
es USED PSEUDO OPS IN A 
FB 
ve RELOCATABLE ASSEMBLY. 
ee 
FRSCESFS SSSSESSSSSSR SEVIS THESES SSCS SSSPT ESS ES SST ESSSS ESE SS ESSEC SETSESSESTVSEBSESESES 
FSSESESSSSSS FETS SECS ES SSFSSSES SSE SSE SSS STE ETE SUSERE TEES SESSRESETETESSESESSESESSS 
* 
* THIS FIRST PSEUDO OP IS NECESSARY FOR ALL RELOCATABLE PROGRAMS IN ORDER 
* TO PROVIDE AN ENTRY POINT. FOR GELOAD. IF MORE THAN ONE SYMBOL APPEARS IN 
" THE VARIABLE FIELD THE FIRST SYMEOL WILL BE TAKEN AS THE ENTRY POINT. 
s 
SYMDEF .SMODEF PROVIDES AN ENTRY POINT INTO THE PROGRAM. 
SYMOEF -.EVN A MINUS SIGN DENOTES A SECONDARY SYMDEF. 
s 
* THE PCC WILL ALLOW THE PRINTING CF ALL PSEUDO OPS FOR YOUR CONVENIENCE. 
* 
PCC ON 
e 
* THE ORG PSEUDO OP WILL START THE PROGRAM OFF AT LOCATION 2000 OCTAL. 
a 
ORG 1024 
-ORG. LDA ORG. 
eSMDEF STA .OPSYN 
START LOX? «ZERO, 
* THE EQU PSEUDO OP WILL EQUATE THE SYMBOLIC ADORES OF .EQU WITH 512 DECIMAL. 
e 
-EQu. €£QU 512 
LOA -E£Qu. 


* IN THIS EXAMPLE OF THE EQU PSEUDO OP, WE ARE EQUATING ONE SYMBOL..... 
© TO A PREVIOUSLY DEFINED SYMBOL. HOWEVER, THIS SYMBOL MUST NOT BE Accoee 


* SYMDEF OR SYMREF. 
e 
$1Top = €ou START 
LOA START 
LOA STOP 
eS 
* THE BOOL PSEUDO OP WILL EQUATE .BOOL. WITH 1200 OCTAL. 
* 
+BOOL. BOOL 1200 
STA -BOOL. 6 


Z a3eg 


“ON FONTYAAIAY 


MOOGQNVH INEdNLs 


T-cT 


64T 


yR25 01 07-21-70 


002007 
0020190 


oc20i2 


po2012 
__ 002013 


002014 
002015 


o02016 


002017, 
002020 

oo2021 

902022 


002023 
902024 
902025 


002026 
002027 


002030 


19.071 


eo2007 
002063 2350 00 010 
002204 2356 00 016 


000000011007 009 
902012 
002035 2350 00 019 


g02015 7550 08 O10 


000000011057 000 
002015 
_ 002202 2350 00 010 


002063 7550 06 6810 


go0e01710006 ooo 
902020 

002051 2350 00 010 

002026 0750 00 010 


002020 7550 00 016 


900000000300 ooo 
TIT7T7§ 25252 000 


“400800000004 000 


TIVTIT 77777 000 


* 090000900180 000 


006600000090 000 


EXAMPLES OF PSUEDO OPERATIONS**® PAGE 3 


eeeALSO LITERALS AND MACROS. 


onuennanann ele 


* THE NULL PSEUDO OP CAUSES THE LAGEL TO ASSUME THE NEXT LOCATION COUNTER VALUE. 
s 


eNULL. NULL 
LDA sARG. 
LOA cE oles ofal.. IS THE ERROR LINKAGE SYMBOL. 
. 
* THIS EVEN PSEUDO OP FORCES THE LOCATION COUNTER TO AN EVEN COUNT 
= 
EVEN 
eEVN =LDA oVFO. 
_ STA 2000 ee ee : a wa frus 
s 
* THE ODD PSEUDO OP FORCES THE LOCATION COUNTER TO AN ODD COUNT. 
a 
o00 
ODD LOA oUSE. é : ne <3 Eas = 
STA ~BFS. 
- Py Z a yi © 
* THE EIGHT PSEUDO OP FORCES THE LOCATION COUNTER TO AN EVEN MULTIPLE OF EIGHT. 
* NOTICE BITS 15 THRU 17, 6TH OCTAL CHAR, OF THE LOCATION COUNTER IS ALL ZERQS 
* 
EIGHT : ~ 
«EIGHT LOA -8SS. 
ADA o€TC. 
STA sEIGHT 
‘T-HOPE YOU NOTICED THE NOP THAT THE ASSEMBLER INSERTEO IN THE 2 J 
"INSTRUCTION SEQUENCE WHEN ENCOUNTERING THOSE LAST THREE PSEUDO OPS. 
WHILE WE ARE AT IT, OIO YOU NOTICE THAT THESE REMARKS IN NO WAY EFFECTEO 
THE LOCATION COUNTER,OR THE INSTRUCTIONS. 
THE OCT PSEUDO OP USED HERE WILL CREATE 3 OCTAL WORDS STARTING AT LOC. .OCT. 
2OCT. OCT 300, 777777525252 ,-& 
* THIS DEC PSEUDO OP WILL CREATE THREE WORDS STARTING AT LOCATION .DEC. AFTER 


® FIRST CONVERTING FROM DECIMAL TO OCTAL. 


eDEC. DEC -1,1.2€1832,6. 


€ a3eg 


T-2T *ON FONDYATY 


NOOCGNVH INAAGNIS 


OST 


966425 01 07-21-70 19.071 
OG2031 312043314225 000 
Oo2032 206330316220 000 
002033 476225642446 009 
802036 2046667332020 oo0 
002035 002031775225 010 


002036 &32214612752 goo 


002037 
002060 


002042 
002042 


002043 
002064 


002045 
002046 


002047 
002050 


oo0oes 
000012 


000006 
900013 


000007 
000014 


000010 
000015 


000011 
000016 


oono00 
002037 
2350 00 620 
7550 00 9020 
000091 
2350 08 020 
7550 00 020 
ooo002 
2350 CO O20 
7550 00 020 
o00003 
2350 08 020 
7550 00 020 
000004 
2350 00 920 
7550 00 020 
cocoes 


EXAMPLES OF PSUEDO OPERATIONS** 
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124 
125 
126 
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eeeALSO LITERALS AND MACROS. 


* THE BCI PSEUDO OP WILL STORE A FOUR WORD PHRASE STARTING AT ioc. .BCI. 
. 

«8CI. BCI &,yI LIKE THIS PSEUDO OP, 

* THE VFD PSEUDO OP WILL CREATE A WORD THAT IS BIT ORIENTED IN ITS EXPRESSION. 
s 

VFO. VFO 


* HERE IS A REAL BEAUT. 
. 


18/.BCT. 06/77 ,H6/-,3/2,3/5 
A VFD USIKG ALGEBRAIC AND BOOLEAN OPERATORS. 


eETC. VFC 4/16/2, 4 BITS OF 16 DIVEDED BY 2 
ETc 3/243, 3 BITS OF 2 TIMES 3 
ETC 5/1543, 5 BITS OF 15 PLUS 3 
ETc E/17-S, 6 BITS OF 17 MINUS 5 
etc 06//16;, BOOLEAN & BITS OF 16 NOT 
ETC O3/2*3, BOOLEAN 3 BITS OF 2 AND 3 
ETc 04/15+43, BOOLEAN & BITS OF 15 ORED TO 3 
ETC O5/17-5 BOOLEAN 5 BITS OF 17 EX ORED TO 5 


* BY THE WAY, THAT ALSO SHOWED THE USE OF THE ETC PSEUDO oP. 
. 


FPESFPSC SETI SST FECES SESE SSEEEES SESE EEREE ES BSRTEFESSEK PERE REE SORETTSIESTESSTCSES 
* 

* THE FOLLOWING SHOWS A USE OF THE SET AND OUP PSEUDO OPs. 
* CODING TO MOVE 5 WORDS FROM X TO Y. 

* 


IT WILL PROVIDE. soon 


oSET. SET i] 
puP 3,5 OUP THE NEXT 3 CARDS, 5 TIMES. 
LOA Xt SET. 
STA Y+eSET. 
oSET. SET SET. OL 
LOA X#.SET. 
STA Ye.SET. 
eSET. SET oSET LL 
LDA X#eSET. 
STA Ye.Se€T. 
eSET. SET oSET.41 
LOA X+ SET. 
STA Y+.SET. 
eSET. SET oSET.+1 
LDA x#.SET. 
STA Y+.SET. 
«SET. SET oSET.41 


s 


* OI0 YOU NOTICE THAT THE SET PSEUDO OP ALLOWED THE SAME SYMBOL IN THE LOCATION 
* FIELD TO BE RE DEFINED WITHOUT ERROR. 


y o8eg 


“ON AONTUTATY 


T-2T 


MOO@GNVH INAGNLS 


TST 


96425 01 07-21-70 19.071 EXAMPLES OF PSUEDO OPERATIONS** PAGE 5 
eeeflSO LITERALS AND MACROS. 
_ 427 EJECT 
128 * THE BSS PSEUDO OP WILL RESERVE 5 WORDS STARTING AT LOCATION .8SS. 
129 * 
002051 130 .8SS. 8SS 5 
131 * . 
232 * THIS PSEUDO OP WILL RESERVE 5 WORDS PRECEEDING LOCATION .B8SF. 
133 * 
002063 134 .BFS. BFS 5 
135 * 
136 * THAT LAST PSEUDO OP IS NICE IF YOU WISH TO USE REVERSE SCANNING ADORESS 
137 * MODIFIERS SUCH AS DI TALLY OR SD TALLY. 
Pari 138 * 
139 * THIS PSEUDO OP WILL CREATE AN INSTRUCTION WORD WITH 
140 * NO OP CODE. IT IS HANDY FOR CREATING ADDRESSES FOR IR OR RI MODIFICATION. 
141 * 
002963 142 ARG. NULL 
002063 002007 0000 17 010 143 ARG eNUL Loy? 
002064 g02073 0000 11 019 144 ARG eDLIT est 
145 * 
be Assaatanas _ : 146 * OR WE COULD CREATE TWO 18 BIT AODRESGES IN ONE KORD BY USING THE 
147 * FOLLOWING PSEUDO OP. 
: , 148 * 
002065 an2023 002026 114 149 ZERO. ZERO sO0CT oy DEC. 
eases We Sele bene 150 * 
151 * BUT ON THE OTHER HAND IF YOU WOULD RATHER USE ABSOLUTE ADDRESSING RATHER 
ae 152 * THAN SYMBOLIC ADDRESSING, YOU CAN CODE IT THIS WAY. 
153 * 
_ 002066 002000 c01000 900 154 ZERO =—-: 1024, $12 
155 * 
ne ee ee aS 156 * OR IF YOU CANT MAKE UP YOUR MIND, YOU CAN USE GOTH SYMBOLIC AND ABSOLUTE. 
157 * 
002067 602000 oO2z000 oc1 158 ZERO —«- 10 24, . ORG. HA, HA, THEY'RE GOTH THE SANE ADDRESS. 


LFQG FECSFISSSESTSSE SESE SES LIE SESSA SF FST SESS TT SE TS VESFESCESESSILFLESTEEESTIFSSST FSGS SES 


160 * . 
161 * HERE IS AN INSTRUCTIONAL LITERAL 
A Bis tre tS mare a ite 162 * 
002070 002120 2350 00 9010 163 .MiIT. LDA =MLOX1 S,0U 


0902120 000005 2210 03 000 
164 FFCSECETSETESE TEES FEST EETEVESESEUSURSSCSESESEESE SESE SUSES SE ERESEETESE SES EEE ESTEE 
165 * 
166 * HERE ARE A COUPLE EXAMPLES OF VARIABLE FIELD LITERALS. 


w- --. 002071 002121 2350 00 010 167 .VLIT. LDA =V1IB/START 909/235 53/0, 06/47 
002122 9002002235017 p10 : 
002072 062122 2350 00 O10 168 LDA =V10/512,02/2,H18/B82X,6/0 ry oo 
002122 400222026700 000 ® fF 
x 169 PEPSESEFFSE TES EEFTFESFE TESTES FETETFFTTFESE ST ESSE LSE LER TESE SLT SS FFT SEFESCSESCTSEFSSUSSE e ay 
170 * Zs 
002073 171 .REF. NULL wn B 
172 REF LNRSM LIST NONREFERENCED SYMBOLS (EG? .REF.?) a 
173 * NOTICEt THIS WILL CAUSE A COMPLETE REFERENCE LISTING OF ALL THE MME*S. sa 
3 
—_ 
RO 
! 
a 


5-5 


MOOGANVH INACNLS 


ST 


96425 01 07-21-70 19.071 EXAMPLES OF PSUEDO OPERATIONS#* PAGE 6 
eeeALSO LITERALS AND MACROS. 
176 * HERE ARE SOME EXAMPLES OF DECIMAL LITERALS. 
175 * 
002073 002104 2350 00 610 176 .OLIT. LDA =10 DECIMAL INTEGER 
oo207% 002105 2350 00 019 177 LOA =-15 NEGATIVE OECIMAL INTEGER 
002075 002106 2350 00 010 178 LDA 76.0 SINGLE PRECISION FLOATING POINT 
002076 002107 2350 00 010 179 LDA =1.S55€1 SINGLE PRECISION FLOATING POINT 
002077 802110 2376 08 016 180 Loaa =$.12D02 DOUBLE PRECISION FLOATING POINT 
002100 002112 2350 00 010 181 LOA =5817 SINGLE PRECISION FIXED POINT 
002101 002113 2350 00 010 162 LDA 222.585 SINGLE PRECISION FIXED POINT 
002102 002114 2350 909 010 183 Loa =1.2E1832 SINGLE PRECISION FIXED POINT 
002103 002116 2350 00 010 184 Loa =1.9501B837 OOUBLE PRECISION FIXED POINT 
165 FPCEROE TESST FEET ETE SECS CESESES USER ETESEE US SS ECU TEESE SER ECS ERTS EEEEU EST EEESES SES 
002104 186 LIT. NULL 


187 LIT CAUTION... NOTICE THE LOCATION COUNTER. 
002106 o00000000012 000 
002105 “777777777761 000 
002106 oo6600000000 000 
002107 o10760000000 000 
0021168 024400000000 000 
002111 oc0000000000 000 
602112 doed0seco000 000 
002113 2646000900000 000 
00211% o00000000140 ooo 
002115 eoosco0o0000 = 000 
002116 G000GOT00004 000 
002117 700000800000 000 


166 FESCHSRSSHESESS HSV ESESETSETESFEESESESEREE STS SSSS SEAT ESECESSES ES STS TES CVSSSPSERESESSSE SESE 


169 * 
190 * IF I USE THE SYMREF PSEUOO OP, I CAN REFERENCE A SYMBOL WHICH DOES NOTsccccees 
191 * APPEAR IN THIS ASSEMBLY, AND WILL NOT CAUSE AN ERROR. 
i192 5% 
193 SYMREF .SMREF 
002123 030000 7100 o8 930 194 TRA oSMREF 
195 * 


196 * OF COURSE IT IS EXPECTED THAT THIS SAME SYMBOL WILL HAVE BEEN DEFINED sessccess 
197 * BY A SYMDEF IN ANOTHER ASSEMBLY TO BE EXECUTED WITH THIS ONE. 


1968 SSSTSCUEHTESESTEERSES THESES SEEELSS EST TE TSS STE EECTESTRRS EES ETELETERECTESESESESETES 


199 * 
200 * IF I NEED TO TURN BIT 28 ON, I WOULD USE THE FOLLOWING PSEUDO oP. 
201 * 
202 INHIB ON 
002126 002002 2352 00 010 203 INHIB LDA “ START 
002125 002124 7552 bo 010 204 STA «INHIB 
205 * 
206 * TO TURN IT OFF, I MERELY DO THE FOLLOWING. 
207 * 
208 INHIB OFF 
602126 902002 2350 00 010 209 LOA START 
002127 002126 7550 00 010 210 STA e INHIB 
211 * 


g a3eg 


“ON HONSULITY 


T~CT 


MOOMGNVH INAdNLS 


€ST 


96425 D1 


002130 
002131 
002132 
002133 
002134 
002135 
NQ2136 


002137 


002140 
002161 
oo2162 


002143 
002144 


002145 
002146 
002147 


002202 
002203 


07-21-70 


19.0714 


002130 


002132710000 
002204630000 
002204754000 
002204741000 
QG2202 2350 00 
002137 7550 60 
602131710006 


002130701000 
062162710000 
002204000341 
002104 6350 00 


777637 2350 O4 
777636 2350 04 


002070 2350 09 
002071 2350 09 
002202 7010 90 


o02202 


002143 2350 00 
002136 7550 00 


002156 
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010 
010 
019 
019 
010 
010 
010 


010 
016 
0190 


919... 


006 
2002 


010 
010 
010 


010 
010 


212 
213 
214 
215 
216 


217 
218 
219 


220 


221 
222 
223 
224 
225 


226 
227 
226 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254% 
255 
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eeeALSO CLITERALS AND MACROS. 


* THE FOLLOWING IS AN EXAMPLE OF THE USE OF THE CALL, SAVE, AND RETURN PSEUDOS. 
* NOTE! THE SAVE AND RETURN PSEUDO OPS MUST APPEAR IN THE ASSEMBLY BEFORE... 
* THE CALL PSEUDO OP. 
* F 
eSAVE SAVE THE SYMBOL .SAVE WILL APPEAR AS A SYMDEF. 
LDA USE. BODY OF THE SUBROUTINE 
STA CALL DITTO - 
eRET. RETURN «SAVE 
* 
* NOTE ** THE CALL PSEUDO OP MUST FOLLOW THE SAVE AND RETURN PSEUDO OPS..ccecces 
* IF USEO IN THE SAME ASSEMBLY. 
* 
Sd 
-CALL CALL oSAVE THE SYMBOL .SAVE WILL APPEAR AS A SYMREF. 
EAA eL IT. RETURN POINT -INTO- PROGRAM. 
s 
SSBSEFSSESTETSSSTISSSTFFESTE SHIFTS STSSESEEST STE SE FESS SSR TTESTSVESESEVEFFESERETCTVSSTES 
=. 
* HERE ARE TWO EXAMPLES OF FLOATABLE CODEs+e cence 
- 
»FLOAT LDA START=*, IC AS YOU CAN SEE, FLOATABLE CODE.... 
LDA == START, $ MAY BE CODED EITHER WAY. 
. 
* SUPPOSE YOU WOULD PREFER TO USE THE MNEMONICS LDAR INSTEAD OF LOAssees 
* FOR THE LOAD THE A REGISTER INSTRUCTION. THEN YOU WOULD USE THE FOLLOWING. 
e 
LDAR OPSYN LDA 
. 
* NOW LETS SEE WHAT HAPPENS WHEN WE USE IT. 
* 
-OPSYN LDAR eMLIT. 
LOA eVLIT. 
TSX2 USE. 
a a 
* WATCH ME CHANGE THE LOCATION COUNTER SY USING THE USE PSEUDO OP. 
o : 
USE NEXT NEXT IS THE NAME OF HY NEW LOCATION CTR. 
oUSE. LDA +FLOAT 
STA eRET. 
*s 
* NOW WATCH ME PICK UP WHERE I LEFT OFF WITH THE ORIGINAL LOCATION COUNTER. 
* 
USE 
+* 


i a8eg 


“ON HONS ATU 


T-eT 
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9ST 


96425 01 07-21-70 


002150 on0000 
002151 019000 
002152 o00005 


19.0714 


2350 00 
0750 00 
7550 00 


oo00co 
000000 
000005 


"000017 


ooooc0 
000000 


oco012 oonooDooDISS 
000013 oo0000000077 
000014 633031622031 
000015 622043212225 
000016 &32524202346 
000017 444446453320 


002153 o20000 
002154 9020001 
002155 020002 
002156 820003 


808000 010000 
000001 010012 


000002 010013 


Ooob0s 01n016 


020 
030 
020 


000 
oco 
000 
000 
000 
000 


002153 


2350 52 
2360 52 
7550 57 
7569 53. 


oo0aen 
0012. 92 
0012 41 
o012 77 
0012 12 


002157 


030 
030 
030 
030 


030 
030 
030 
030 
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«+eALSO LITERALS AND MACROS. 


256 * SUPPOSE YOU WANT TO SHOW BLANK OR LABELLED COMMON AREAS, BELOW THE CODING. 
257 LOA BLOCK 

258 ADA WH 

259 STA x 

260 * 

261 * THE FOLLOWING BSS PSEUDO OPS WILL RESERVE AREAS IN BLANK COMMON. 

262 * NOTE*®** INSTRUCTIONS OR DATA MAY NOT BE PLACED IN BLANK COMMON. 

263 * 

264 BLOCK THIS IS BLANK COMMON OF COURSE. 

265 .BLOCK BSss 5 

266 x BSS S 

267 BSS. 5 

268 Z BSS 5 

269 * 

270 * 

271 BLOCK LABCOM AND THIS IS LABELED COMMON. 

272 Ww BSS 10 

273 Xx DEC _ 99 

274 YY oct 77 

275 7 BCI &,THIS IS LABELED COMMON, 

276 © . 

277 * NOTICE THAT LABELED COMMON PERMITTED THE USE OF CONSTANTS.see, 

278 * WITHIN THE LABELED COMHON AREA, 

279 * 

280 USE AGAIN I RETURN TO MY ORIGINAL COUNTER 
2861 * 

262 * HERE ARE EXAMPLES OF THE FOUR TALLY PSEUDO OPS, 

263 * 

284 * 

285 LOA eTALY2 SC 

286 toa » TALB. ,SC NOTE THE SC MOD IS USED FOR BYTE ALSO. 
287 STA eTALC.,I0C IOC ALLOWS FURTHER INDIRECTION. 

288 sta eTALD.,A0 

289 * 

290 % 

291 BLOCK TALLYS LABELED COMMON AGAIN. 

292 .TALY. TALLY WW,10,2 TALLY USED FOR I, IDy OT, SCy & CI FORMS. 
293 .TALB. TALLYB XX,10y,1 NOTICE BIT 30 ON FOR BYTE TALLY. 

29& .TALC. TALLYC YVY,10,%7 NOTICE IR MODIFICATION IN THE TAG FIELD. 
295 -TALO. TALLYOD 722,10,10 : 

296 * 

297 USE BACK TO THE ORIGINAL LOCATION CTR AGAIN. 
298 POOR O RO EERO SENSE UEEEURESEESEOLEEESESRECEEESEUUEUSTSEUESEESSESSUEESEEEEESERES FEES 


g a3eg 


“ON YONAYA ATTY 


T-¢T 


MOO@GNVH LINAGALS 


GST 


9e25 01 07-21-70 


802157 
002160 
002164 
002162 


002163 
002164 
002165 


002166 
902167 


002170 
902171 


_ 990031 


eoe000 
ooc00s 
000012 


000001 


090001 


302164 


000001 
000000 


010012 
910013 


19,971 
002157 
2270 03 000 
2260 63 00 
2350 16 920 


7550 16 920 


0660 03 000 
21670 03 000 
6018 00 010 


002166 
2270 03 000 
2269 0F 00 
2350 16 030 
7550 16 030 
002172 
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299 
300 
301 
302 
303 
304% 
30s 
306 
307 
308 
399 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 


328 
3295 
330 


331 
332 
333 
334 


eeeALSO LITERALS AND MACROS. 


EJECT 
s 

REFMA ON CREATES A SEPERATE MACRO SYMBOL TABLE. 
FSCEFETLEFS TSS FEFESTECESLSELFESLEESESTEFTFTE SE TLES FESS STC EESLSEESSETSCLVFESS SES SEVSESSS 
s 
* THIS NEXT SEQUENCE OF INSTRUCTIONS WILL SERVE TO EXPLAIN THE USE OF MACROS. 
* IT WILL ALSO SHOW THE USE OF THE CONDITIONAL PSEUDO OPS, CREATED SYMBOLS, 
* IORP AND THE PRINT MACRO EXPANSION ON/OFF PSEUDO OP. 
s 

PHC ON 
* & 
* TURN PMC ON TO SEE EXPANDED CODE 
* 
FESRETS SFPSSSSTSCESSSESHSESTESLS SEE FESTES FSFE CETTE SEEFEFSESESTTSEETESSSCESIESESESCHSE 
s 
HOLY MACRO 

LOx7 = #1, BU ARG #1 IS NR. OF WORDS TO BE MOVED. 

Lox6 = 0, DU 
#2 LOA #3,€ ARG #3 IS DATA ORIGIN. 

STA #656 ARG #4 IS DATA DESTINATION. 

IFG #15153 IF ARG #1 GREATER THAN ONE, ASSEMBLE AND 
. EXECUTE THE NEXT THREE INSTRUCTIONS. 

ADX6 = i, DU 

S8x7 1,9U_ 

TNZ #2 XFER BACK TO ARG #1 IF NOT ZERO. 

ENON = HOLY 
s 
* ARGUMENT NUMBER 2 IS IMPLICITLY NULLED TO FORCE CREATED SYMBOLS. 

HOLY =. 255 #X,V 

LOX? = =—«- 25, DU 

LOX6 = 0, OU 
-001. LOA X56 

STA Y56 

IFG 259153 

AOX6 1,0U 

S8x7_ 1, DU 

TNZ 001. 
s 
* HERE WE USED THE SYMBOLIC LOCATION BIG RATHER THAN CREATED SYMBOLS. 

- HOLY = 1, BIG) XX, YY 

LOX? = 1, DU 

LOxe = 0, DU 
BIG LDA XX,6 

STA YY,€ 

IFG 1yl,3 
s 
* LETS SEE THAT LAST ONE WITH PMC OFF THIS TIME 

PMC OFF 

HOLY 1, BIGGER, XX, YY 


6 Weg 


“ON FONSUTATE |; 


“HOOPANVH LINAGNLS 


T=2eT 


9ST 


96425 01 67-21-70 19.071 EXAMPLES OF PSUEDO OPERATIONS*®* PAGE 19 
eeceALSO LITERALS AND MACROS. 


335 EJECT 

336 * 

337 * WATCH CAREFULLY NOW. HERE IS THE IDRP PSEUDO OP AT WORK. WITH THIS 
336 * WE SHALL SEE THE ARG PSEUDO OP AGAIN. 

339 DOIT MACRO 


340 TSXi #3 
361 IDRP #2 REPEAT NEXT INST BY NUMBER OF SUB ARGS IN ARG#2. 
342 ARG #2 THIS IS THE ARG PSEUDO OP. 
343 TORP THIS TORP IS USED AS A DELIMITER. 
Buu ENOM = DOIT 
345 * 
346 * LETS TURN PHC ON AND SEE THIS MACRO EXPANDED. 
3a7 * 
348 PHC ON 
349 * 
002176 350 DOIT START, {(XX,YY,ZZ) 
002176 en2002 7010 00 O10 TSXi. 0s START 
IORP = XX Y¥yZ2Z 
002177 010012 9006 00 a30 ARG Xx 
002200 0109013 o008 06 030 ARG YY 
202201 010016 0600 oo 030 ARG zz 
IDRP 
351 SSSESES FSSSSES SECC SEPEPSFSSESESESSSSEP ES ESP ERE SSH SETS SESE EESESERSESES ESSE SEER ESESEE 
352 © 
353 * TH-TH-THATS ALL FOLKS, CUT LET US NOT FORGET THE END CARD. 
354 * 
ERROR LINKAGE 
002208 oooceonn0000 000 
002205 336264242526 000 
355 ENO NO SYMBOL IN THE VARIAGLE FIELD FOR RELOCABLE. 


2206 IS THE NEXT AVAILABLE LOCATION. GMAP VERSION JMPA/060970 JMPB/060970 yMPC/060970 
THERE WERE NO WARNING FLAGS IN THE ABOVE ASSEMBLY 


OT a8eg 
“ON FONTYAATY 


T-¢eT 


MOO@ANVH INFANLS 


96425 01 07-21-79 
JOT AL SYMBOL 
2170 BIG 
2174 BIGGER 
10 GEBORT 
22 GECALL 
2? GECHEK 
16 = GEENDC 
3 GEFAOD 
12 GEFCON 
13 GEFILS 
7  GEFINI 
&0 GEFRCE 
1 _ GEFSYE 
35 GEIDSE 
45 GEINFO 
1 GEINOS 
_&  GELAPS 
37 GELBAR 
33. GELOoP 
11 GEMORE 
25 -GEMREL 
&3 §©6GENEWS 
42 GEPRIO 
a 17 GERELC 
Gr __& _GERELS 
~ 15 GERETS 
2 GEROAD 
32 GEROLE 
_30 _ GEROUT 
24 GERSTR 
23 _GESAVE 
14 GESETS 
5 GESNAP 
4 GESNUM 
20 GESPEC 
26 GESYOT 
..22 GETIME. 
32  GEUSER 
34 GEWAKE 
2161 e901. 
2063. ARG. 
2031 -8CI. 
2063 =. BFS. 
0 «BLOCK 
1200 © ©.BO00L. 
2051 «BSS. 
2137 oCALL 
2026 eDEC. 
2073 = =.OLIT. 
2020 EIGHT 
2208 eE alee 


19.072 


EXAMPLES OF PSUEDO OPERATIONS*# 


REFERENCES PY ALTER NO. 


330 
33% 


327 
142 
96 
134 
265 
49 
130 
225 
92 
176 
73 


330 
334 


327 
5& 
96 
67 

257 
49 
73 

218 
92 

144 
T3 
S5 


142 

99 
134% 
265 

50 
130 
225 
149 
176 

75 
216 


225 


ll 
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a 


NOOPGNVH INACNLS 


8ST 


96425 01 
OCTAL 


36 
1000 
2036 
2042 
2143 
2124 
210% 
2070 
2007 
2023 
2015 
2145 
2000 
2073 
2136 
2130 


5 
2001 


07-21-70 
SYMBOL 


oEMM 
oEOQU. 
eETC. 
oEVN 
FLOAT 
oT NHIB 
eLlIT. 
eMLIT. 
eNULL. 
«OCT. 
2000 
eOPSYN 
ORG. 
ePREF, 
eRET. 
oSAVE 
«SET. 
«SMOEF 
o SMREF 
«TALB. 
TALC. 
«TALD. 
eTALY. 
USE. 
«VFO. 
eVLIT. 
«ZERO. 
START 
Stop 
Ww 

x 

xX 

Y 

YY 

z 

zz 


19.072 


REFERENCES BY 


36 
103 
60 
232 
203 
186 
163 
53 
86 
66 
242 
a1 
171 
219 
216 
123 
32 


293 
294 
295 
292 
249 

39 
167 
1469 

33 

4&3 
272 
266 
273 
267 
274 
268 
275 


76 
74 
22 
232 
203 
186 
163 
53 
68 
61 
32 
31 
171 
219 
216 
119 
21 
193 
2a6 
287 
288 
285 
66 
€0 
167 
33 
33 
4&3 
258 
121 
273 
122 
276 
268 
275 


EXAMPLES OF PSUED7 OPERATIONS®* 


ALTER NO. 


37 
193 

60 
249 
206 
226 
242 
143 
149 

66 
242 
158 


250 
219 
121 

32 
194% 
293 
294 
295 
292 
217 

99 
243 
149 

43 

4S 
272 
123 
293 
123 
294 


295 


210 


225 
122 


244 


4& 


292 
259 
330 
267 
330 


350 


123 


249 


167 


266 
334% 
327 
334 


203 


327 
350 


350 


209 


232 


233 


350 


ZI a8eg 


“ON FONAUTATY 
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AXOOPINVH INFANLs 


6ST: 


9O425 11 07-21-70 19.072 EXAMPLES OF PSUEDO OPERATIONS** 


OCTAL svmeot REFERENCES BY ALTER NO. 


WACRO REF TABLE BY ALTERS 


2176 «=600IT 339 0 8=—- 350 
21457 HOLY 314 327 330 334 
** 17845 WORDS OF MEMCRY WERE USED BY GHAP FOR THIS ASSEMBLY. 
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MNOO@GNVH LNECNALS 


“STUDENT HANDBOOK 
REFERENCE NO, 13-1 


MACROS 

MACRO PROTOTYPE: 

wa 2 

DOIT MACRO > (HEADING) 
DA = 5 
ADA COUNT (BODY) 
STA TOTAL 
ENDM — DOIT (TERMINATOR) 


MACRO EXPANSION CALL: 


_ DOIT 


150 


- ' STUDENT HANDBOOK 
REFERENCE NO, 13-2 


MACRO 
WITH 


SUBSTITUTABLE ARGUMENTS 


MACRO PROTOTYPE: 


a eaten apenas mee 


DOIT ~~. MACRO 
LDA #1 
ADA #2 
STA #3 
ENDM DOIT 
MACRO CALL: 


DOIT COUNT ,.=5, TOTAL 


161 


COL 


RESTOR 


REFRESHING TALLY WORDS 


WITH MACRO CALL 


MACRO 

EAX6 #2 

EAX/ #3 

~RPD #1,1 

LDA «06 

STA 0,7 

ENDM RESTOR 

RESTOR 150, TALSAV, TALWRK 


THIS EXAMPLE WILL RESTORE UP 10 
256 TALLY WORDS WITH ONE CALL 


“ON SONS aadaa 


cmeT 


MOOPANVH INGaALs 


LOCATION FIELD SYMBOLS 


HOLY | MACRO 


G0 LDA 


163 


STUDENT HANDBOOK 
REFERENCE NO. 13-4 


HOLY 


STUDENT HANDBOOK ’ 
REFERENCE NO, 13-5 


‘WESTIN OF MACROS 
PLEASE ©“ MACRO 
| me © 
TRO CH 
ENDM PLEASE 
AGAIN MACRO 
cMPA 
PLEASE #2 
ENDM AGAIN 
DOIT MACRO 
WA so 
AGAIN #2 
STAB 
ENDM —-DOIT 


STUDENT HANDBOOK 
REFERENCE NO, 13~6 


MACRO WITH CONDITIONAL PSEUDO OP 


MACRO PROTOTYPE: 


ERTL LOT, 4 


BINBCD 


MACRO_CALL: 


MACRO 

EAX7 0 

LA # 

EAQ 0 

IFE #1,SEQPIN.3 | 
RPT 3,1 

BCD TAR1.7 

STQ SEQBCD 

INE #1,SEQBIN.6 
RPT. 4,1 
BCD TAB,7 

‘STQ #2 

RPT 6,1 

BCD 0,7 

STQ #241 

ENDM BINBCD 
BINBCD EBIN, EBCD 
BINBCD FBIN. FBCD 


BINBCD SEQBIN 


165 


STUDENT HANDBOOK 
REFERENCE NO, 13-7 


MACRO WITH 


INDEFINITE REPEAT 


ne 8 I6 
DOIT MACRO 
LDA #1 
IDRP #2 
ADA #2 
IDRP 
STA #3 


ENDM DOT 


XFER 


MACRO WITH SET 


AND INDEFINITE REPEAT 


8. 


MACRO 
SET 
IDRP 
SET 
IDRP 
TSX1 
TRA 
IDRP 
ARG 
IDRP 


ENDM 


167 


STUDENT HANDBOOK 
REFERENCE NO, 13-8 


XFER 


STUDENT HANDBOOK 
REFERENCE NO. 14-1 


fag hag. paeeueye 
ec ‘\ 
ais ne eens 
ene a Bie ncresc 
i. 


EER TNVERRIPDS. oct 


| PRocessor | eT aes 
SYSTEM 
CONTROLLER 


| ANTERWAL INTERRUPTS. "70 E> cas 


“INSTRUCTION 


159 


—\. GENERATED 


STUDENT HANDBOOK 
"REFERENCE NO. 14-2 


STUDENT HANDBOOK 
REFERENCE NO. 15-1 


WRITE =f (E.6., COBOL) =. 
CALL PUT 
MME GEINOS 


CONNECT 


FILE AND RecorD CONTROL =. Sw ws 
(GEFRC) SuprouTINE. 


(REQUEST FOR 1/0.) 


(10S) 


170 


Pages 26-171 through 
26-182 have been 
deleted from this handbook, 


STUDENT HANDBOOK 
REFERENCE NO, 16-1 


‘File And 


OBJECT DECK 


$ TAPE FILE CARD 


ASSIGN A TAPE UNIT TO THE PROGRAM, 


$ TAPE AB/AIS, .24, 0001, BIGFILE 
LL FILE NAME 


REEL SEQUENCE NUMBER 
FILE SERIAL NUMBER 
SECONDARY LOGICAL UNIT DESIGNATOR 
LOGICAL UNIT DESIGNATOR 
FILE CODE 


2-91 °ON AONAUAAAY 


HXOOMANVH INAGALS 


SBT 


MASS STORAGE FILE CARD 


ALLOCATE A TEMPORARY FILE ON SYSTEM MASS STORAGE, 


$ FILE Rae AUS. OL; DSS180, 


{I i. TYPE DESIRED 
ACCESS 


LOGICAL UNIT DESIGNATOR 
FILE CODE 


£-91 “ON dONauadaY 


MOOMANVH INGCGALS 


98T 


SYSOUT & DATA FILE CARDS 


ASSIGH OUTPUT FILES TO SYSTEM OUTPUT MEDIA CONVERSION, 
$ SYSOUT AD 
New) 


Le FILE CODE 


WRITE FILES ONTO TEMPORARY LINKED SYSTEM STORAGE FOR INPUT 
INTO USER PROGRAM, 


$ DATA AE 


WY 
fe FILE CODE 


9-91 °ON FZONAuaAaY 


MOO@GNVH LINACNALs 


STUDENT HANDBOO 
-REPERENCE NO. 16- 5 


MEDIA CONVERSION 


Sh ad 
72) 
= 
cc 
in 
wo 


= : EM $ SYSOUT PN 
$ EXECUTE 


$ DATA IN oxy 


SYSOUT PN $ SYSOUT PR 
SYSOUT PR 


$ ENDJOB 


AGS 


187 


STUDENT HANDBOOK 
REFERENCE NO, 16-6 


LOGICAL AND PHYSICAL RECORDS 


IRG 
BLOCK SIZE Soeur woud 
HDIA | REPORT REGORD 
LOGICAL RECORD ner pa CODE CONTHOL WORD 
RECORD 
DATA 
ae = ia sateen: 
RECORD 
IRG 


188 


REFERENCE NO, 16-7 


VARIABLE LENGTH RECORDS 


8 29 30 : 
MEDIA} REPORT 
: ODE | CODE 


DATA 


RECORD SIZE 


FIXED LENGTH RECORDS 


189 


STUDENT HANI:BOOZ 
REF JRENCE NO. 168 


PARTITIONED RECORDS 


0 417 24 25 26 2930 35 - 


FIRST SEGMENT 01 


| EG, | SEGMENT 
Pepuue ou me NUNBER 
— INTERMEDIATE 
| SEGMENTS 10 
1724 25 26 35 


SEGMENT 
SEGMENT SIZE BES NUMBER 


DATA 


LAST SEGMENT 11 


190 


STUDENT HANDBOOK 
REFERENCE NO, 16-9 


$  GMAP 


FILWD VFD 184% 


$¢ EXECUTE 
$ DATA 
$ ENDJOB 


cél 


FILE DESIGNATOR WORD 


VED 18/MYFILE,1/1,17/0 
0 L718 19 20 21 22.93 9h 95-36 
| MYFILE 

SYMBOLIC NAME OF ae 


FILE CONTROL: BLOCK 


REQUIRED FILE 
OPTION 


PUT SIZE ON OUTPUT 
OPTION 


RIME INPUT BUFFER 
OPTION 


“—REWIND ON CLOSE 
REWIND ON OPEN 


—— INPUT/OUTPUT INDICATOR 


OI-9l "ON 4ONZYadaY 


BUFFA1 


STUDENT HANDBOOK 
REFERENCE NO. 16-11 


OPEN FILES 


VFD 
VFD 


FILCB 


FILCB 


BSS 


B7FILEAA, 18/0 
18/F ILEBB,1/1,17/0 


FILEAA, AA, BUFFA1, BUFFA2 


FILEBB,BB,BUFFB1 . 


Ee ee 


193 


STUDENT HANDBOOK 
REFERENCE NO. 16#12 


CLOSE FILES 


CALL CLOSE( AWD, 2) 


AWD = VFD 18/FILEAA,18/0 
VFD 18/FILEBB,1/1,17/0 


FILCB FILEAA,AA,BUFFA1, BUFFA2 


BUFFB1 BSS 321 


194 


STUDENT HANDBOOK « 


REF ERENCE NO. 1613 


GET LOGICAL RECORD 


195 


STUDENT HANDBOOK 
REF ERENCE NO. 16-14 


WRITE LOGICAL RECORD 


en a PU Pa SSS SS 
CL Zz 


CALL PUT(FILEBBYWSA 
FILCB EILEBB, BB, BUFFB1 


/ 
ue 
# 


y 


WSS BSS 14 


BUFFB1 


196 


STUDENT HANDBOOK 
REFERENCE NO. 16-15 


INITIALIZE EDITING PARAMETERS 


ERO # )2,2 
ZERO SCHCD. 3 
ZERO RPCD,? 
ZERO PGNO,5 


EADID BCI 


3. VY \ 90 
39686 OL 03-16-70 19.268 | TO WORDS PAGE 00 


f 29 WORDS 


HEAD2 BCI a 


PCHCD BCI 2,GAR00100 


GAROOLO2 


; GAROOIOL 


GAR JOTOO 


197 


STUDENT HANDBOOK 
REFERENCE NO. 16-16 


WRITE LOGICAL RECORD 


FILCB QUTFLQEE, OTBUFF 


CALL 
OTBUFF BSS 


STUDENT HANDBOOK 
REFERENCE NO. 16=17 


WRITE LOGICAL RECORD 


CALL PRINT (FLFEYEFWS) =2) 


BUFFF BSS 321 


199 


SZUDENT HANDBOOK 
REFERENCE NO. 1618 


WRITE LOGICAL RECORD 


STUDENT HANDBOOK 
- REFERENCE NO. 16=19 


PHYSICAL RECORD PROCESSING 
SEQUENTIAL FILES 


FILCB CPHINS,SI 

CALL READ(PHINSCNTA), INSCC) 
CNTA IOTP AREA3,25 
) IOTP AREA1,50 


‘TOTD AREAZ,50 


AREAT BSS 100 


eel 


(ieee 
AREA2 BSS 50 


ae 


AREAS BSS 25 


a SE 


201 


N= © 


WWW co 
Od ~1I03 O71 


95 


STUDENT HANDBOOK 
REFERENCE NO. 16820 


PHYSICAL RECORD PROCESSING 
RANDOM FILES 


FILCB CHINRRI 
CALL  READ(@HINR ) 
CNTC DEC | 


AREA8 BSS 40 
| AREAS BSS 40 


$ DISC RI,X1S,1R 


STUDENT HANDBOOK 
REF ERENCE NO. 16=21 


PHYSICAL RECORD PROCESSING 
SEQUENTIAL FILES 


FILCB (PHOTS, SO 
WRITE (CHOTSIC 
OTP AREAS, 25 


lOTP AREA4,50 
lOTD AREAG,25 


aaa AREA4 BSS 50 


AREAS BSS 25 


i 


AREA6 BSS 25 


! 


pee HANDEOOK 
EF ERENCE NO. 16=22 


PHYSICAL RECORD PROCESSING 


95 


$ DISC RO,X1S,1R 


= 


RANDOM FILES 


_ CALL sre €(CHOTREATD 
DEC 10 

|OTP AREA12,,80 

IOTP + AREA10240 

IOTD AREA11,40 


AREA10 BSS 40 


eee 


AREA12 BSS 80 


204 


STUDENT HANDBOOK 


REFERENCE NO. 16-23 


FILE CONTROL BLOCK 
FILCB MYFILE,AA,BUFF1 


Ll] een sequence mmper | 
ietaraes 
HAT rue com 


a 
PAT POINTER aaa en NS Se 


FILE DESIGNATOR WORD 


FWD VFD 18/MYFILE,18/0 
we 


205 


_ 


A ey alle. 


JL 


PdL*™ 


39686 O1 


902 


000008 


O3~ibq70. 197268 


080000 0440 GO 


Oo0zI4 
000276 
OO0276 
000276 
000276 
000276 
OonzES 
000296 
0002s6 
O0g2%6 
000276 
O0g276 
000276 
000276 
000296 


000 


000276. 


009276 
000276 
000276 


002 FE. 


000276 
006276 


BASIC SA SOJRSE - GETRC EXAMPLES PaGE 


tape pe pe 


ANH OWOnN OU aw ue 


FILE SONTROL BLOCK MACRO EXAMPLE 


ee ee & ED 


TTL BASIC SA SOURSE ~ GEFRC EXAMPLES 
TTLS FILE CONTROL BLOCK “AGRO EXAMPLE 
SYMDEF GO 

NOP 


EX44PLE OF COMPLETE FILE CONTROL 
B.DSK MASROeINSTRUCTION 


4SE couUnT 
7ILCB  =MYFILE, SYMBOLIC NAME OF FILE CONTROL BLOCK 
=7C 22, FILE CODE 

=Tc BUFF, FIRST BUFFER 

27c BUFF2, SECOND BUFFER 

ETC 320, MAXIMUM BLOCK S{ZE 

sfc , | RECORD foRM 

zTc 1 RECORD SIZE 

=TC ' NO S3LOCK SERIaL NUMBERS 
zfc ' _ ERROR ROUTINE 

sfc ! NO STANDARD LaBLEes 

zT¢ 0, RECORDING MODE | 

27. 0, RECORDING DENSITY 

ete Q, MULITFILE REEL 

z7e. q, RETENTION PERIOS ~ 

Z7c t PREWEADER LABEL ROUTINE 
z7c t POSTHEADER LABEL ROUTINE 
zrc ' PRETRAILER LABEL ROUTINE 
27c t POSTTRAILER LaBEL ROUTINE 
zT¢ = MYF ILE, FILENAME 

21 e, GEPR OVERRIDE 

2C. 


PARTITIONED RECORD 


77-9T ‘ON SONSYS ANY 


MOOPANVH INAGALS 


(39686 OL 0316070 197268 


LOZ 


000315 060310400900 


oL0 


Basic 


7 BUFFY: 35S 321: 


SA SOJRSE. © GETRO EXAMPLES: PaGS 
FILE. DESIGNATOR: WORD AND 3UF FERS 


- 
a 
* EXAMPLE OF: FILE DESIGNATOR WoRD 
*- a 
e. : 
ZZWp WP 18/MYPILE, SYMBOLIC NAME OF FILE CONTROL BLOCK 
27¢ 1/1, INPUT/OUTOUT INBICATOR 
Ere 1/0, REWEND ON OPEY 
Efe 2/0, REWIND ON CLOSE 
Pade i/o, PRIME INPUT BUFFER OPTION 
Fadel 4/6, PUT SIZE ON OUTRUT OPTION 
2c 1/0 REQUIRED FILE OPTION 
zI¢ 11/6 FILE POSITIONING YALUE 
¥ 
a. ; 3 
* RESERVE BUFFER Spacs 
* 
=? EASH BUFFER MUST BE ONE WORD LARGER THAN 
* THE: PHYSICAL REGORD FOR A BUFFER GONTROL: WORD 
« T2: CONTROL: THE DATA FLOW 70 OR FROM THE BUFFER 
_ : 
* 


FIRST BUFFER 


BSUFF2 385 324: SECOND BUFFER 


Z e8eg 


97-9T “ON FONTYRITY 


AXOO@GNVH INACALS 


$9686 O21 


802 


Q01552 0 


004553 


0 


0316070. 


197268 


004520 


008535 


002594 


002235. 


002756 


003457 
000002 


BASIC SA COURSE: ». GEFRC EXAMPLES: 
CALL! $93N5. CLOSE, GET, PUT MACROeINSTRUCTIONS 


* 
. 
* 
Ls 
* 
wW 


eee e 


BUFFAL. 35S 321 
BUFFA2. 38S 324 
BUFF 355 321 
* 


ee ee e@ teehee ane 


a 


= 
o 


SA 


THz: FOLLOWING 18 & DESCRIPTION OF 4 FILE: GONTROL 
3.05K FO2 A CARD FILE USING A $ DATA Ad 
FILE! CONTROL GARD. 


32CaUSE OF THE USE OF THE § DATA Ad FILE 


CONTROL CARD THIS FILE WILL BE IN STANDARE 
SYSTEM FORMAT 


FELCB «= FILEAA, AA, BUFFAZ,RUFFA2 


FILE CONTROL BLOCK FOR OUTPUT FILE cope Bg 
VSING STANDARD SYSTEM FORMAT WITH ONE BUFFER 
THUS. 1S 4 TAPE FELE VSING a. § TAPE a8 
VILE: CONTROL CARB 


FILee FILEBB,8B,BUFFBs 
FILE. DESIGNATOR WORDS ASSOCIATED RITH FILBAA AND FILESB 


VFD 48/PILEAAS 49/0 
vFo 46/FILEBB,1/1917/0 


a4FFERS FOR FILEAA AND FJLEBB 


FIRST BUFFER FoR FILEAA 
SECOND BUFFER FOR FILBAA 
BUFFER FOR FILEBB 


NIRKING STORAGE AREA. INTO WHICH GEFRC 
NULL! MOVE: THE LOGICAL RECORD 


358 14 
ISE 


PaGE 


4 


€ o3eg 


7¢C-9T “ON HONSUTATY 


MOOPGNVH INACALS 


39686 01. 03=16670 192268 


i 


602: 


000001 
600002 
000003 
000004 
000005 


o4000070¢800 
0800067109900 
007210000461 
081552000900 
opdc0200a800 


030 


010 


O10 
040 
000 


BASIC SA COURSE: «. GEFRC EXAMPLES: 
CALL: PENS CLASE, GET; PUT MACROeINSTRUCTIONS 


107 
108 
109 


119 
fit 


112 
113 


seen sa. 


INITIALIZE TWO FILES’ BEGINNING aT a LIST 


OFI FILE DESIGNATOR WORDS LOCATED AT AWD 


CALL: OPENCAWD, 2) 


P4GE 


y o8eg 


¥2-9T *ON FONaMA AT 


2OOUANVH INEGNLS 


39686 O01 


OT? 


000006 
000007 
00dg010 
0o0011 
oooote 
000013 


000014 
000045 
000016 
000017 


* 900020. 


co0021 


03-16079 


020000703000 
080014719000 
0072100081735 


081530000@a00. 


000052000000 
003457009000 


100000703800 
080022715000 
06721000+205 
001530000000 


000052009800 


003457009000 


197268 


BASIC SA COJRSE. ¢.GEFRO EXAMPLES: : PAGE 
CALL: S9ZNG CLOSE, GETs PUT MACROsINSTRUCTIONS 


030 
040 
010 
040 
040 
010 


030 
010 


. 040 


010 
040 
010 


116 
117 
118 
119 
129 


t2.: 


122 
123 


‘1e4 


125 
126 


127 
186 
129 
130 


eee eetee 


es eeevees 


131. 


QaTAIN THE NEXT LOGICAL RECORD FROM THE 
3VFFER OF: FILEAA AND MOVE [T TO WORKING 
ST9RAGE AREA WSA 


CALL GETIFILEAASENDAAgNSA) 


OBTAIN THE FIRST LOSICAL RECORD IN THE NEXT 
DAYSICAL RECORD FROY FILEAA AND MOVE. 
IT 70 WOaKING STORASE AREA NSA 


SALL. GETBK(FILEAA,ENDAA, WSA) 


C a8eg 


9C-9T “ON FONTMAANT © 


AOOZGNVH INAGNLS 


TT? 


39686 O01 O3-16670 197268 


ooco2s 


000024 
000025 


_ 003475 


900026 
000027 
000039 
000034 
000032 


000033 
000034 


ANAATE 


003475 2260 00 
001546 7460 00 


90aee 
019420202620 
00002 


020000702000 | 
000035715600 
00721000-252 
001545000000 
003457009000 


13000070¢000 
00004071.000 


AATIVARAR IAL Se 


u--.. ..900022. 000016 2260.03. 000. 
001546 7960 00 


010 


040 
O40 


5 
000 
6 


030 
010 


Ata 


BASIC SA COURSE ». GEFRC EXAMPLES 
CALL: 9PEN¢ CLOSE, GET, PUT HACROw{NSTRUGTIONS 


eseeetene eee nn eee & 


eeeseees 


eenes 


s¢ 


FQR. 


e*e¢ee¢& & 


TD) INSERT THE NEXT LOGICAL RECORD INTO TRE 
NEXT AVAILABLE SPACE IN THE OUTPUT SUFFER 


T4z. SIZE OF THE LOGICAL RECORD MUST 
321 LACED IN WORD PLUS 1. 0F THE — 
71.6 CONTROL BLOCK dHEN CALL PUT MASRO 3S USED. 


SEVERAL METROOS CAN BE USED 

TO PLACE A BINARY VALUE IN THE 

RESORD SIZE OF: THE FILE CONTROL BLOGK 
(4,2 JSING A LITERAL 


wOXS sid,pDU 
STx6 FILESB est 


€2,) OR USING THE: CONTENTS OF ANOTWER FIELD 


DXS = FOR 
STx6 = FILEBBed 


JSE COUNT 
VFD __18/14,18/0 
JSE 


INSERT THE NEXT LOGICAL RECORD FROM AREA WSA INTO 


T4E. NEXT AVAILABLE SPACE OF THE OUTPUT QUFFER 


SALL PUTCFILEBB, HSA? 


T) INSERT THe NEXT LOGICAL RECORD aS THE FIRST Lostcat 
RECORD OF: THE NEXT PHYSSCAL RECORD FROM AREA WSA 


CALL PYTEK(FILESB, NSA) 


“PaGG 


: 


g 38eq 


72-9T °ON FONTUTARY 


AOOCGNVH INACNAIS 


39686 01 03916970. 39,268 


000036 001545000000 
000037 0035457000900 


ole 


O10 
049 


BASIC SA COJISE » GEFRO EXAMPLES 
CALL. 395N, CLOSE, GET, PUT MACROwINSTRUCTIONS 


PaGE 


1 a8eg 


“ON FONAYAAAY . 


97-9T 


MOO@ANVH INAaGNLIS 


39686 04 O3=16070 197268 


€T? 


000040 
000042 
000042 
000043 


. 060044 


600045 
000046 
900047 
900056 
900054 


010009701000 
000045716900 
00721000272 
004530000900 
on0es20cg000. 
o30c0070%000 
o00052714000 
087210000273 
001545009000. 
004530009000 


030 
010 
010 
010 
o49 
030 
040 
010 
010 
$20 


BASIC SA COJRSE +. GEFRO EXAMPLES 
CALL 9°2N, CLOSE, GET, PUT MACROs{NSTRUCTIONS 


187 


se weaee 


Td]S SAME OPERATION COVLD HAVE BEEN 
ASSIMPLISHED EASIER USING THE CALL SOPY MACRO 


S4LL GET(FILEAASENDAA) 


sALL COPY(FILEss, rILEAA) 


PAGE 


9 


g a8eq 


yZ-9T ‘ON HONTUTATT 


MOO@GNVH INZqNLS: ~ 


39686 O01 O3=16=7¢6 17,268 


vawA 


000052 
000053 
000054 
000055 
000056 


000057 


070000701000 
000057719000 
007210000311 


002552000000 


000002009000 
Q00C07 Of40 00. 


030 
010 
O10 
O10 
000 
000 


BASIC SA COJRSE. + GEFRC EXAMPLES PAGE 


igo 
191 
192 
193 
194 
195 


196. 


197 
198 
199 
200 
201 


CALL. 97EN, CLOSE, GET, PUT MACROsIJNSTRUCTIONS 


# 
* 


* 
+ 
* 
* 
* 
. 
* 
* 
* 
E 


NDAA 


TarS IS. THE END\OF-TILE ROUTINE WHERE 

SINTROL WILL BE TRAYSFERRED WHEN ALL 

271 THE INPUT RECORDS HAVE BEEN PROCESSED ‘ 

AND A 17 OCTAL ENDeSFeFILE MARK IS ENCOUNTERED 


Td2 CALL CLOSE MACRD DISCONNECTS THE FILES 
S°ESIFIED BY THE FILE DESIGNATOR WORDS 


CALL CLOSE(AWD,2) 


ME. GEFINI 


40 


6 88eg 


%7~9T ‘ON HONTYTATY 


MOO@GNVH INHaNLs 


99686 01 O3e16~070 1? 268 
003476 
005476 
005543 095505000000 040 
003544 
: 0035662 
N 
a 
fa 


PL omsetieee nie 002 
003723 «003716409000 
003724 


706 
OLo 


do0tse 


BASIC 


295 
206 
207 
208 
209 
210 


211. 


242 
313 
214 
245 
216 
247 
218 
249 
220 
224 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 


PAGE 


SA COURSE ©. GEFRO EXAMPLES. 41 
PROCESSIVS FIXE0 LENGTA RECORDS 
. 
: . 
* THrS EXawPLE SHOWS 4O¥ To pRosESS FIXED 
® elNaTH RECORDS AYD WOVE LOGICAL RECORDS 
® F294 FLLECC TO FLLEOD. 
* ty 
* TILE CONTROL BLOCK, FILE DESIGNATOR WORD, 
® 3J°FER, AND WORKING STORAGE AREA FOR 
a IN@U7 FILECC USING 4. $ TAPE fC 
* 7I1L= CONTROL CARD 
a 
& 
JSE. coUNT 
7ILCB FILECC,CC,8UFF04.510121,20 
Swd vFD LO/FILECC, 18/0 
@UFrai 335 102 BUFFER foR FILEGC 
WwSe. = s-.355S. 20. WORKING STORAGE AREA 
# 
* 
* TILE CONTROL BLOCK, FILE DESIGNATOR WoRp, 
s AND BUFFER FOR QUTPJT FILE DD USING 
. 4 3 TAPE DD CONTROL CARD 
# 
* 
FILCB «60FILEDD, OD, BUFFD1,,204,1.20 
DwOd vFD 18/FILEDD,1/15177/0 
SUFFaL 355 02 BUFFER FOR FILEDD 
JSE 
rg 
a 
qq 
(0) 
= 
fon) 


7¢-9T “ON FONTMA TAY 


MOOMINVH INACALS 


: OT? 


39686 04 


009060 
000062 
Q00062 
000063 
0000464 
000065 
000066 
000067 


. 000070. 


000071 
000072 
000073 
000074 
000075 
. 000076 
"900077 


O0G100. 


Q00104 
ooc102 
000103 
goo104 
000105 
000106 
000107 
0001190 
000441 
000112 
0001Ls 
000114 
000115 
000116 
000417 
gooi2o0 
o00d21 
goote2 


OSm16070. 


0400007028600 
000646571-900 
007210000363 
003513004000 
000002000000 
04000070L@00 
00007271000 
007210000364 
0038723009000 
000001000000 


000024 2280 o3 
003507 7450 ag 


910000708000 
000102710000 
O07210000367 
005506000000 
000111000000 
003662000000 


000624 22850 og 
003717 7750 00 


o205c0704000 
000111710900 
007210000372 
005716000000 
00366200-000 
070000702000 
060116740000 
00721000:373 
0035130030C0 
000001000500 
070000704900 
000123718000 
OO7210008374 
00372300000 
000051003acG0 


49268 


030 
010 
O10 
o10 
000 
0590 
010 
O10 
010 
ooo 
000 
010 
030 
0196 
O10 
010 
O10 
010 
gg0 
010 
030 
010 
940 
O19 
O10 
030 
OL0 
010 
010 
000 
030 
040 
O10 
O10 
060 


BASIC $4 COURSE ~ GSFRO EXAMBLES 


235 
236 
237 
238 
239 
240 
241 
242 
243 


244 


245 


246 
247 


248 
249 
250 


251 


232 


PAGE 


PRICESSIVS FIXED LENGTH RECORDS 


eet eee ee 


END 


THIS IS 4N EXAMPLE OF CODING TQ ESTABLISH 


ZISIRD 


AV) THE 1 


sALL 


SAL 


~DX5 
STX5 
SALL 


wOX5 
STx5 
oALL 


cALL 


cALL 


SIZE OF 


DaEN( CHD, 1) 


JEN(DWD) 2) 


#20,D0U 
FILECC+4 


INPUT AND OUTPUT FILES 
RANSFER OF 
MIRAXING STORAGE AREA 


DATA TO AND FROM 
WSC 


PLACE RECORD S]ZE OF 
INPUT FILE IN FEB 


SET(FILECC,EVDE,wWSC) 


#20,Dt PLACE RECORD SIZE OF 
FILEDDeL OUTPUT FILE JN FCB 
PJT(FILEDD, WSC) 
CLOSE (CWD,1) 
CLOSE(DWD,1) 


12 


TI e8eg 


¥C-9T ‘ON HONSYR ANY 


MOO@INVH INACALS 


99686 01 O3=16070 197268 BASIC SA COURSE. » GEFRO EXAMPLES PaGE 13 
CALL ATRES EXAMPLES 


255 « 
256 » 
257 » Taz CALL WTREC CAN 36 USED To CREATE A 
258 « WISICAL TECORD 4ND JIRECT 17 TO ANY OUTPUT 
259 # 42014 DE2ENDING ON THE DEVICE SPECIFIED 
260 » QV THE FILE CONTROL CARD 
261 « 
262 * PILE CONTROL BLOCK, FILE DESIGNATOR WorD, 
Fa3 o ANG CUFFER FOR SUTBUT FILE SUTFL 
264 «& . : 
265 8 | 

094234 268 JE COUNT 

Cb4236 267 FILCB OUTFL,EE, ITBUFF 
268 6 

CoSEess ob4e6e40Ga0s Cig 860269. THD VF SE/QUTFLsL/Le17 20 
73 8 
0a2s4 274 Sfaler. 358 Se4 BUFFER foR OUTFL 


ceci23 eve USE 


LT@ 


ZI e8eg 


9C-9T “ON FONTUTATY 
2OOPGNVH LNACALS 


39666 Of 


BT? 


oo0123 
000424 
Q00125 
000226 
000127 
000430 
900134 
000132 
00043535 


O3=16570 19,268 


000036 2380 a3 
GO4247 TFS 36 
150000704000 
000134710000 
007210000635 
O042ehocvoas 


004755000000 


007212009000 
007213002000 


004755 
004755 
006134 


000 
O24 
0390 
019 
019 
G10 
QL0 
010 
O10 


BASIC SA 5Qj8Sz ©. GEFRC EXAMPLES PAGE 


286 
287 
288 
289 
290 
29. 
292 
293 
294 
295 


CALL ATES EXAMPLES 


o 
& 
4 Tar5 1S an EXAMPLE JSING CALL WTREC 
* T) SREATE A LOGICAL RECORD AND DIAES 
* 1’ To TA?E OR DISC DEPENDING ON THE 
* FILE CONTROL CARD 
* 
* 
WDA a30,DN PLACE RECORD SIZE IN 
STA OUTFL es FILE CONTROL 3LGCK 
sALL WRECCOUTFL, ASEET, £5,520) 
* 
* ’ 
* A LOGICAL: RECORD WILL BE CREATE: 
+ aS THe. CONTENTS OF THIS 
C Tle 
: 0 
* 
JSE COUNT 
WSEE? 355 30 
JSE 


44 


€T e8eg 


"C-9T “ON FONTMTATHY 


MOOGGNVH INSCNLS 


397686 01 


617% 


000434 
000135 
000136 
000137 
000140 


000441. 


000142 
900143 
000144 


005013 


005014 
905045 
005016 
005047 
995020 


- 005024 


005022 
905023 
005024 
005025 
905026 
005027 
005030 
005031 
005032 
005033 
005034 
005035 
905036 
005037 
005040 
005041 


905042 


005043 
005044 
005945 


05-16076 


19,5268 


000053 2390 03 000 
004247 7330 0Q O40 


150C007¢L000 035 
000145719000. O10. 
007210002467 O10 
004246009900 O10 
005013008000 O10 
00721400:000 040 
0050466000000 O10 
005043 
202063303462 000 
203345254654 000 
482153319645 000 
202020202920 000 
202020202820 000 
202020202820 000 
20202020¢820 000 
202020208620 000 
202020206620 000 
2020663149343 000 
202225209764 000 
4523302542420 900 
20202020¢g20 000 
26202020¢6g20 000 
202020208620 000 
202020204920 000 
202020204420 000 
202020292920 000 
20203145¢q22 000 
3149521517920 000 
202020202020 000 
202020206020 000 
20202020820 000 
202020207420 000 
202020202620 000 
202020202620 000 
202020202520 000 


BASIC 


342 
3413 
314 
345 


316 


317 


SA SoURSz. = GEFRO EXAMPLES: . ScGe 
CALL: dT2ES EXAMPLES 


s 

eo 

* T4z. FOLLIWING EXAMPLES CREATE A LOGICAL RECORD 

s JSING THE CALL WTRES AND DIRECT THE RECORD 

* T). THE PRINTER OR CARD PUNCH THROWGH THE 

* J3z OF $§ SYSQUT EE FILE CONTROL caRD 

. & - 

2 Ta1S 1S AN EXAMPLE JSING CALL WTREC ~ 

* T) PUNCH A BINARY CARB 

* 

* : 
WDA 327,DU PLACE THE RECORS SIZE 3y 
STA OUTFLe4. FILE CONTROL BLOCK ; 
SALL HTRECCOUTFL. ITSTRs 34) REP22) ; 

s 

* 

. ASE. COUNT - 

OTST? 327 9, YHIS INFORMATION 

"323 9, WILL 36. PUNCHED 

35 9, IN BINARY 


45° 


YT e8eg 


'¥2-9T *ON TONTUTATE 


MOO@ANVH LINACALS 


OZ 


Se7G «17268 BASIC S& COURSE ©. GEFTRO EXAMPLES. Eats + 
Céuk. ATaes EXAMPLES 


318 « 
S49 
325 « SYSQUT “ILL SORT TogETHER ALL RECORDS 
321 ¢ 44VING T4E SAME REPIRT CODE 
322 © 
323 « 
e30000000g922 000 324 Re%22 927 090000000922 REPORT 6CDE oF 22 
O0o1gs 325: JSE 


CT a8eg 


¥C-9T “ON SONTUGATH 
AOOLANVA INFGAIS 


39686 01 


TC? 


go0L4s 
000146 
o00447 
000150 


- 000454 


900152 
0001535 
090154 
000155 


009047 
095050 
095054 


- 905052 


003033 
005054 
005055 
005056 


005057. 


005060 


095062. 


005062 
005068 
005064 


03°16~670 


080016 2390 9035 
004247 7350 00 


q5000c7045000 
000156719000 
007210000320 
004246009000 
00504700:000 
007215000000 
005046009000 


009647 


202063303462 
203145264651 
442153312645 
206631439320 
222520208020 
202020202020 
202020202020 
202020204020 
282020202820 
202047644§23 


302524203145 


205046434325 
523163308020 
202020204920 


173268 


000156 


BASIC 


328 
329 
330 
334 
332 
333 
334 
335 
336 


337 
338 
339 
340 


34% 


342 


SA COJRSE © GEFRO EXAMPLES. ’ PaGE 47 


CALL. ATRES. EXAMPLES 


* 
* 
“ T4q5 [S AN EXAMPLE JSING CALL WTREC 
* TI 2YNCH A HOLLERIT4 GARD 
" 
& F 
wDA #44,DU 
STA OUTFLeL 
SALL. WIREC(OUTFL, ASPUN, 82, REP22) 
* 
* ; 
; JSE coUnT 
WSPUN. 331 9, THIS INFORMATION WILL BE 
301 5, PUNCHED IN WOLLERITH 
" JSE 


QT o8eg 


“ON BONA ATA 


MOOCGNVH INACALS 


70-9T 


37686 O14 


CCC 


000156 
000457 
000160 


900454 


. 000162. 


000163 
000164 
0061465 


000266— 


005065 
005066 
905067 
005070 
005074 
905972 


-.905073 


005074 
005975 
005076 
905077 
005400 
Q05404 
005102 
005103 
005404 
005105 
0051406 


995497 


905110 
905144 


905412 


05916870 49,268 


000025 2350 ¢3 000 
004247 7980 00 049 
150000702000 030 
0001577,0900 040 
GG7210065 $41. 016 
004246000000 O10 
00506500-000 O10 
005112000000 019 
O0509$a09000 © O40 


_ 005065 
202063308162 000 
205445254654 000 
442163314645 000 
20202020¢020 006 
202020208¢20 900 
262020208020 000 
20ecec2cegeo 000 
20202020¢920 — ooo 
202020208929 000 
202086349343 000 
202225204754 000 
314563252420 000 
26202020¢920 000 
292020202020 000 


292020208920. 000 


282020208020 000 
202020208820 000 
202020202920 000 
202020202520 000 
282020208520 000 
770400009600 000 


000000 o00003 000 


BASIC SA Soyass o.GEFRO EXAMPLES paGé. 


345 
346 
347 
348 
349 
350 
351 


CALL. ATES EXAMPLES 


es *e@ ee 6 & 


352 . 


353 


354 


355. 


356 
357 


358 


359 


360 
364 
362 
363 


364. 
365: 


366 
367 


PRWS 


wveeseeveee 


RUIN 


Ta15 1S aN EXAMPLE JSING CALL WTREC 


eDA 
STA 


_ 12 2RINT A LINE 


224,DU MOVE RECORD S!Z& INCLUDING 
OUTFLe4: THE SLEW CNARACTER TO THE Fee 


sALL WTREC(OUTFL, PRUSsPRLIN, REP22) 


J 
35] 


351 


321 
eT 


COUNT 
9, THIS INFORMATION 


9, WILL 3E PRINTED 


2a 
770400000008 = PRINTER SLEW CHARACTER 


A MEDIA SODE OF 3 DIRECTS THIS 
RECORD T4ROUGH SYSOJT TO THE PRINTER 


ZERO 


0.5 MEDEA CODE 


18 


LT, e8eg 


%C-9T “ON HONSYAATY 


HOOMGNVH INACNLS 


39686 01 


aA 


005430 


000167 
000170 
oc0471 
000172 


.. 000473. 


000274 
000475 
900176 


005632 
005633 
005634 
905635 
005636 


_ 905637 


005640 
005644 
005642 
005643 
005644 
005645 
005646 
005647 
005650 
005654 
005652 
005653 
005654 
005655 
005656 
005657 


O3ni6=070 


0054323 
005123400000 
00533 


195268 


O0oLe? 


000026 2260 08 000 


005124 7460 op 4 0 


BASIC SA COJR3E. «- GEFRC EXAMPLES ; PaGE 49. 
. CALL: PRINT EXAMPLES 


379 
371 
372 
373 
374 
375 
he 
377 
378 
. 79 
330 
38t 
362 
383 
384 


385 
386 
387 
388 


389 


390 


soewvnan @ 


FFwD 


BUFF P: 


FFWS 


39% 


110Go00702900 0 
000177710900 040 
00722000¥%600.. O10 
0051423009000 040 
005632000000 O10 
007215009000 040 
905632. 
202063305462 000 
20544525965) 000 
442163319645 000 
292020208820 000 
202020202820 000 
202020202820 000 
202020206920 000. 
20202020¢620 000 
292020204620 000 
202056349343 000 
202225209754 000 
3345532598420 000 
202020202620 000 
292020202620 000 
202620202920 000 
292020206620 000 
202020202020 000 
202020202920 009 
292020202020 000 
292020206620 000 
202020202020 000 
ee2020202d20 000 
000477 


TarS 1S aN EXAMPLE JSING CALL PRINT 
T2: ARITE & PRINT LIVE 


uw DX6 


FLFF FR BdFEF 
Cl ee 


822,DU 


STx6 FLFFeS 
SALL PRINT(FLFFsFFWSs 2) 


JSE. 
321 


' 3g1 


COUNT 
9, THIS INFORMATION 


9, WILL 3& PRINTED 


ih N 
| 
ohG 
ae 
b 
eee] 
oO 
fo 
4; ras B 
- 
ro) 
oS 
A 


9C-9OT 


39686 O41 


ROG 


000177 
000200 
oco2z01 
000202 
002as 
900204 


0056606 
O05664 
005662 
005663 
005664 
005665 
605666 
005667 
605679 
O05674 
005672 


" 005673 


005674 


- G05675 


005676 
Q05677 
005700 
005701 
005702 
095703 
003704 
005705 
005706 
905707 


OSnibu7G 


120000704000 
000205710000 
O07210000620 
00512300006 
00566000¥C00 
ON727690%000 


005540 


202063303462 
293245289651 


4422635344645 


zoz20ececgr2o 
282020202920 
202920202026 
202020204K20 
202020208920 
20202020¢920 
202066319343 
2022252049764 
452353025420 
2020202Gdf2g 
282020204420 
282020208020 
2hFH2N202020 
20202020K026 
202020202G20 
202031454922 
314521517020 
202020202920 


202020202020 


202020208020 
2020202046820 


000205 


197268 


BASIC SA CORSE e& GEFAC EXAMPLES , PAGE 


394 
395 
396 
397 
398 
399 


CALL BYNSH EXAMPLES 


eek e & & 


400- 


404 
402 


403 


404 


405 


BINWS 


T4153 1S AN EXAMPLE JSING CALL PUNCH 
T) 2UNCH SINARY CARIS 


SALL PUNCHIFLFF,BINWS, 20) 


JSE 


COUNT 
9, THIS INFORMATIGN 


9, Wiel 3E PUNCHED 


6, IN ayvary 


20 - 


61 e8eg 


7¢C-9T °ON AONAUTATY 


AOOLINVH INHCNLS 


> 


{ 
19686 O03 C3=16=70 149,268 BASIC SA CORSE « GEFRC EXAMPLES PaGE 24° 


SC? 


«GALLE BUNS EXAMPLES 
408 


* 
A - 409 «- 
410 «© T4153 1S aN EXAMPLE JSING CALL pUNCH 
Site T) 9UNCH SOLLERITH SARDS | 
412 « . 
443 «8 
000205 120006701000 050 434 SALL. PYNCH(FLFF, PJNNS 351) 
900206 000213710900 O10 
Qo0207 90721000536 d40 
000240 005123000000 O10 
000211 90571000900 O19 
909212 007244003600 040 
415 *# 
446 «8 
005710 417 JSE. COUNT 
905740 2020633031262 000 438 PUNNS 333 


5 9, THES INZQRMATION WILL BE PUNSHED 
005734 285495259654 000 — 

005742 442363342645 000 

005713 206531434320 090 

003714 222520479445 000 

(895745 2335025248920 000 

005716 282020202020 ~ 000 

0057417 2092020299620 000 

005720 292020207420 000 


905724 292031452939 900 - 449 3c% 3, IN yOLSERITH 
. 005722 464343258434 000 
005723 633920298920 900 
oo0243 420 J3¢ 


OZ e8eg 


“ON FONaUATaY 


YOO@INVH INAGALS 


“¥2-9T 


99686 01 


977 


000213 
000214 
000215 
000216 
000217 


005724 
005725 
005726 
005727 
005730 


005731 
005732 
005733 
905734 
005735 
008736 
005737 
905740 
005741 
005742 


005743 
005744 


Aankwrar 
WVuorry 


udalge70 


19,268 


1600007 
0002207 
0972100 
0057240 
O0CRSScCy 


Ooo ro 


005724 


005731 900001 
005745 ogoaoe 


005767 0:0003- 


005771 000007 


005772 Ofo000s 


202063303462 
205445254654 
442163319645 
206631439320 
222520202020 
292033450225 
516325242031 
452026312462 
632043314525 
202020206620 


202063303162 


2031452549654 
442153514645 


030 
010 
O10 
O40 
000 


O40 
049 
040 
040 
040 


000 
000 
000 
000 


BASIC SA COJRSz: » GEFRC EXAMPLES 


423 
424 
425 
426 
427 
428 
429 
430 
434 


432 
433 
434 


435. 


436 
437 
438 
439 
440 
pee) 
442 
443 


444. 


445 
446 
447 
448 
449 
450 


000 - 


000 
000 
000 
000 
000 


009 
000 
009 


431 


452 
453 
454 
455 
456 
457 
458 


CALL I 


ee xneeae & 


sax *& HH 


LLIST 


xeexnk BH & & 


HEADS 


EAD? 


JE0IT 


TAS. CALL. LOEDIT [INITIALIZES PARAMETERS 


T+aT WILL BE 


USED AS GOITING FUNCTIONS. 


AdEN EITHER CALL PRINT OR CALL. PUNCH 


A2= USED 


SALL TOEDIT(LLEST, 5) 


BIST OF CONTROL PARAMETERS AND copES 


JSE COUNT 
22R0 HEAD ad 
ZERO HEAD2,2 
ZERO PCHCD,3 
Z=R0 RPCD,7 
ZERO PGNO,9 
TEN WORDS TO BE INSERTED IN PRINT POSITIONS 


37131 @ 90 OF TRE FIRST LINE oF THE HEADING 
AtTA CALL: PRINT 


. 35! 34 


35] >) 


THzyTY W9RDS 
MEADING LINE 


' 39] 9, 


THIS INFORMATION WILL BE 


INSERTED IN FIRST LINE: 


To BE JSED AS THE SECOND 
OF EAC4 PAGE WITH CALL PRINT 


THIS INFORMATION WILL 


PAGE 


22 


Té dOVd 


' '¢-9T "ON FONXUIAAY 
MOOLGNVH INACNIS 


39686 O04 


L£0Z 


005746 
003747 
005750 
005754 
003752 
005753 
905754 
905755 
005756 
005757 
005760 
005764 
005762 
005763 


. 005764 


005765 


. 005766. 


005767. 
. 905770 


005771 


005772 


O3e16%70 


206631434320 


202020202020 . 


28202020¢q20 
202020202020 
202020202020 
282020206920 
202022252947 
51514563¢524 
2024622023530 
232020204020 
282020209020 
202020204920 
282020209020 
202020202620 


282020202920. 


202062642220 
302521248145 


272151000004 
onoozd2ogaze 


oo000000N024 


000000010000 


49268 


009 
000 
000 
000 
000 
000 
909 
000 
000 
000 
000 
000 
000 
000 
0900 
000 
000 


600 
000 


000 


000 


BASIC 


459. 


460 


$61 
462 
463 
564 
465 
466 
467 
468 
869 


470 
$71 
472 
473 
474 
675 
476 
477 
478 
479 
480 


481. 


432 
485 
434 


SA COURSE © GEFRCO EXAMPLES: PAGE 
CALL: [9207 


30t - 9, BE PRINTED AS THE 


351 2, SUS HEADING 


T4H15 WILL: BE PUNCHED IN COLS, 73 5 80 
O*1 EACH SARD WITH. THE CALL PUNCH 

AND EACH CARD WILL 3& SEQUENCED 
NJMBERED BEGINNING aLTH 00100 


Veeteeeent 


CHCS 835] 2,G4R00102 


T4q75 JS USED TO GHAVGE THE REPORT . 
SOE WITH. YHE CALL RINT 
Q°TAL 74 IS ASSUMED 8Y SYSOUT 


20 


Taz. pAGES OF THE OUTPUT REpoRT WILL 
33! VWWUMNBERED BEGINNING WITH THIS VALUE 


oe woe ee eee Ce 
o 
o 
i=] 
a" 
a 


GNO 8 3d] 4,000400 


as 


77 a8eg 


72-9T “ON AONAMAATY 


MOOPINVH INAANLS 


STUDENT HANDBOOK 
REFERENCE NO, 17-1 


FLOATING LOAD/STORE OPERATIONS 


be 


O1i23s4567 


RANGE | 
+127 T0 -128 


EXPONENT REGISTER 


228 


STUDENT HANDBOOK 
REFERENCE NO, 17-2 


FLOATING LOAD/STORE 


FLD | FST 
DFLD DFST 
LDE STE 

FSTR 


STUDENT HANDBOOK 
REF ERENCE NO. 17=3 


LOADING EXPONENT REGISTER 


EXAMPLE: LDE =35B25, DU 


( apes (an 
ai ; 01001 000 110 0 
0 7 17 | 
INSTRUCTION = |991000711 LDE DU 
WORD 
E 
EXECUTION 


TIME 00100011 


STUDENT HANDBOOK 
REFERENCE NO. 17-4 


FLOATING POINT ARITHMETIC 


FAD FSB 
DF AD DFSB 
ADE 

UF A UF S 
DUFA DUFS 


FNO FNEG 


--231 


STUDENT HANDBOOK 
REFERENCE NO, 17+5 


FLOATING POINT 


MULTIPLY AND DIVIDE 


FMP FDV 
DF MP DFDV 
UFM FD | 


DUFM DFD | 


232 


STUDENT HANDBOOK | 
REF ERENCE NO. 17=6 © 


FLOATING POINT COMPARE 


FCMP Y 
DFCMP Y-PAIR 
FCMG Y 


DF CMG Y-PAIR 


233 


VEC 


FLOATING POINT 
eee: 
ASSEMBLY 
NOTATION FLOATING POINT MEMORY WORD OCTAL 
S EXPONENT S MANTISSA 


1/1111101{0|10 Oo O01 10 U0 Ol 


=] 100 U0 T7263 1NE31NG 
= 2 1]1111110{oluo ol 001 100 10 O11 OM 10 10 77NEZINEZINE 
= 3 111111111]0{100 10 O11 oO 10 UO OL OL IM 776463146315 
= I 1]1111111}ol10 O11 oo 100 0 OL Of 10 10 776631463146 
= 5 01000000001 100 000 000 000 000 OO OW OW OO ooosoo000000 
= 6 010000000/0] 100 10 O11 Oo 100 mm ON OO IM Q00463146315 
= 7 0/0000000/0{101 100 110 Ol Of 100 10 OL ClO Cyt (Comes IuER2 
= 8 010000000}0{ 110 O11 001 100 10 OL oO 10 IW | 000631463146 
= 9 010000000/0) 111 001 100 0 OL Of 10 1 ON Q007 14631463 
= ,10 1/1111101/0{ 10 OM om 10 10 On OL 1m NOC 772631463146 
=0, 110000000]0{ 000 000 000 000 0 0 OO OO OO COt™# yo000000000 
= 1, 010000001{01100 000 000 COO 000 00 0 OM OW oop4on000ee 
29, 010000010/0| 100 000 000 0 OO 0M OH OH OH | OO4400000000 
= 3, 01000001001 110 oO 00 00 000 00 0H OO EH covsoo000000 
= 4, 010000011{01100 000 000 000 0 OW 0 OM OM 006400000000 
=5, 010000011/0] 1m 00 00 0 0 OW OW OH OW 006500000000 


LoL) ‘ORSON ne 


MOOPGNVH LNACALS 


SET 


ASSEMBLY 
NOTATION 


| S SON 
0l0000000/1/000 
0!0000001311/00 


| 
| 
| 
| 
‘ 
| 


0!0000010 
0}0000010 


| 


j 


FLOATING POINT 


FLOATING POINT MEMORY WORD 


S MANTISSA 


1 {010 
11000 


0:0000011,1/0n 


1!1111101;1/o 


L]E111110)1! oon 
1J11l1l1l1l1ii:ilou 


eens 


0 ee ee 


1| 000 


SESEBESSS8S8 


BFRFES8s8sess 
SSFESSSS8E8 
SSSsSssssggegs 
SESEBSSSSS 


BEES88s88 


Aa ide ERPS AE ROMO LRRDT 2 ARR TURRET BAL TEI AR ICT PAE EEETD TEACH nN 


NNR TT SAE ATRL AON IE AP REE RE EERE PNA) RE ES RETRY ERO Ri 


OCTAL 


001000000000 
003000000000 
005200000000 
005000000000 
007300000000 
772140314632 
775146314632 
777314631463 
777146314632 
777000000000 


H 
LC ECAP PASTE SI ARSE OL TERPS GE MA ARTS Aid ER co eC CoE ia 


8-LT ‘ON TONTUaaTY 


XOOGGNVH INACALS 


ASSEMB: 
NOTATION 


= 1,554 


FLOATING POINT 


EXPONENT MANTISSA/UNNORMAL I ZED 
olo000110{0 om 1 100 0m OO 
MANTISSA/ NORMALIZED 
aloooo1o0;o mm 10 0 oO OM 
1f1111110/0 10 1 IM oN 10 
olo00101010 100 OW 0m 00 
0000000010 cw 0 0M 00 0H 
oloo0000010)100 000 10 Oo Oo 
0{0001100]0} 10 00 O1 10 O10 
0f0001001{0,101 oo 


FLOATING POINT MEMORY 


000 | TRUNCATED @ BIT 17 


= 


ESBS8ES8 


OCTAL. 


014174000000 


010760000000 
77AN75341217 
24400000000 
000000000000 


) 000406111564 


034601621763 
002500 


6°L1 °ON FONTUE Aaa 
MOASANYH TNATNTS 


_ STUDENT HANDBOOK 
REFERENCE NO, 19-1 


REGISTER THEN INDIRECT 


ace a A ET TD Le 


ADD 
REGISTER 
CONTENTS 

INDIR WORD 


PERT QAM 
SPECIFIED 


- STUDENT HANDBOOK 
REFERENCE NO, 19-2 


LDA Bole” “GUXs Foe 
3000 LDA hy 


TEMP. EFF. ADOR.= 3000+C(X3)=305C 


(3050) XXX 4000 


R! MODIFICATION 


- STUDENT HANDBOOK 
REFERENCE NO. 19-3 


LDQ 4uO000,0* C(X0)=100 


(4100) XXX 4200, 1* C(X1)=200 


(4U4Q0) XXX 4600,2* C(X2)=300 


R| MODIFICATION 


STUDENT HANDBOOK 
REFERENCE NO, 19-4 


REGESTER LNDERECT2CR 1) 


PERFORM THE REGISTER MODIFICATION TO OBTAIN THE ADDRESS OF THE INDIRECT 
WORD, 


IF THE INDIRECT WORD SPECIFIES FURTHER INDIRECTION, THEN FETCH THE 
NEXT INDIRECT WORD, 


CEASE INDIRECTION WHEN THE CANDIDATE FOR THE ACTUAL EFFECTIVE ADDRESS 
IS EITHER: 

1. NOT INDEXED AT ALL 

2. INDEXED BY A REGISTER (R) TYPE 

3, INDEXED BY AN INDIRECT THEN TALLY (IT) TYPE 


THE VARIATIONS DU AND DL OF REGISTER (R) MODIFICATION CANNOT BE USED 
WITH (RI) MODIFICATION, 


WHEN WORKING WITH (RI) WE USE THE: 


INDEX REGISTERS Xn (nN = 0-- 7) 

A-REGISTER (UPPER AND LOWER PORTIONS) 
Q-REGISTER (UPPER AND LOWER PORTIONS) 
INSTRUCTION COUNTER IC 


STUDENT HANDBOOK 
REFERENCE NO, 19-5 


ALGORITHMS: 


REGISTER AND INDIRECT (R1) 


PERMISSIBLE EFFECTIVE * « CODING 


REGISTERS - ADDRESS FORMAT 
Xn yi y # C(Xn) 0-17 YY, 0-7" 
AU yi y + C(A) 0-17 YAU* 
AL yi -y * OCA) 18-35 Y,AL* 
QU yi y+ (Q) 0-17. Y,QU* 
QL yi yy + 0(Q) 18-35 Y,QL* 
iO yi we OCC) 0-17. YC? 
N yi y Y ,N* 
or 


241 


STUDENT HANDBOOK 
REFERENCE NO, 19-6 


INDIRECT THEN REGISTER 


ne ee aa a naaen pene entaenemereniaticiniae annem 


FETCH 
TD 


STUDENT HANDBOOK 
REFERENCE NO, 19-7 


LDA - 3000,*5 X5 SAVED 
(3000) XXX 1000,*7 X5 NOW REPLACED BY X7 
XX 200 CEASE INDIRECTION AND MODIFY 


(1000 
USING’ X 


IR MODIFICATION 


—O 
Oo 
Ww 

NI >< 


243 


STUDENT HANDBOOK 
REFERENCE NO, 19-8 


INDIRECT REGISTER (IR) 


REGISTER SPECIFIED IS PLACED IN A SAVE-STORE AREA, 
_ ADDRESS IS USED TO LOCATE THE INDIRECT WORD, 


PROCESS IS CONTINUED UNTIL THE CANDIDATE FOR THE ACTUAL 
EFFECTIVE ADDRESS IS EITHER: 

1], NOT INDEXED AT ALL 

2. INDEXED BY A REGISTER (R) TYPE 

3. INDEXED BY AN INDIRECT THEN TALLY (IT) TYPE 


THE VARIATIONS DU anp DL oF REGISTER (R) MODIFICATION 
WITH (IR) MODIFICATION, 


WHEN THE SEARCH FOR THE ACTUAL EFFECTIVE ADDRESS IS TERMINATED, 
THE LAST MODIFICATION PERFORMED IS DEPENDENT UPON THE CONTENTS 
OF THE SAVE-STORE AREA. 


WHEN WORKING WITH (JR) WE USE THE: 


INDEX REGISTER Xn (Nn = 0 - 7) 
A-REGISTER (UPPER AND LOWER PORTIONS) 
Q-REGISTER (UPPER AND LOWER PORTIONS) 


INSTRUCTION COUNTER Ic 


2 tan dh 


STUDENT HANDBOOK 
REFERENCE NO, 19-9 


ALGORITHMS: 


PERMISSIBLE SEP EeG Lt Ve CODING 


REGISTERS” ADDRESS” FORMAT 
Xn oyi = y (SAVE COXn)0-17) YY, *0-7 

AU yi —y (SAVE C(AU)O-17) YY, *AU 

AL yi =y (SAVE C(AL)I8-35) Y,*AL 

QU yi =y (SAVE C(QU)O-17) = Y, *QU 

QL yi =y (SAVE C(QL)18-35) Y,*@L 


IC yi =y (SAVE CCIC)0-17) Vege kG 


N yi =y (SAVE-NO REGISTER) Y,*N 


- STUDENT HANDBOOK 
REFERENCE NO, 19-10 


LDA 500.1 IC SAVED 


(500) XXX 300,*2 IC |S REPLACED BY X2 


Xe 2000 SF COCKS = 00G% USE Aes Ke 


(3000) XXX. 2004 “USE, X25 2X4- 1 CNORED: 


IR AND RI MODIFICATION 


FARST | 
SECOND+C(A)9_17 STA 


NONE 
ONCE 


EXAMPLE | 


LDA 


THIRD+C(X1) 9.17 


EXAMPLE 2 


MPY | 
ARG 


TWICE+C (QU) 


EXAMPLE 3 


LDA 
ARG 


B+C(Q) 18.35 


"STUDENT HANDBOO 
REFERENCE NO, 19-11 


SECOND , AU* 
THIRD, 1 - 


ONCE, * 
TWICE, QU 


A,*QL 
B 


EXAMPLE 4 


LDA 
B ARG 
C ARG 
D AKG 
E+C(Q)9_17 
EXAMPLE 5 
LDA 
A ARG 
B+C(X5) ARG 
CFGrS) 
EXAMPLE .6 
LDA 
z STA 


NOT VALID 


. STUDENT HANDBOOK 
REFERENCE NO, 19-12. 


_. STUDENT HANDBOOK 


"REFERENCE NO, 19-13 


EXAMPLE 7 


~- «x & f+ FF F 


A+C(X3) 


C(X1) 


+ 
MmOoMus 


EXAMPLE & 


OOO 


—NO 


TALLY 


249 


9SZ¢ 


© [aw 


WN 
(on) 


[oe] 


FIXED-POINT DATA FORMATS 


SINGLE PRECISION 


DOUBLE PRECISION 
FIRST 36-BIT OPERAND 


SECOWD 36-BIT OPERAND 


HALF WORD 
17 18 


UPPER 18-BIT 
HALE WORD 


LOWER 18-BIT 
HALF WORD 


| | 36-BIT OPERAND | 


| 
w 


T«07 ‘ON FONTWIATY 


MOO@GNVH INACALS 


“18% 


 FLOATING-POINT DATA FORMATS 


SINGLE PRECISION 


8-BIT | ©. 28-BIT | 
EXPONENT sf _MANTISSA 


FIRST 28 BITS OF 
____MANTISSA 


LAST 36.BITSOF 8 8=—ti(‘C:™*S 
‘MANTISSA 


MOOGGNVH INAaNIS 


erO0¢e *ON FONTYAATY 


SC 


ALPHANUMERIC DATA FORMATS 
6-BIT FORMAT 


ll 12 17 18 23 24 29 30 35 


mre EE a ae ae al ies 


9-BIT FORMAT 


17 18 26 27 


eae oo eee aT 


€-072 ‘ON FONTMAATa 
MOOPAGNVH INACALS 


eee 


DECIMAL FORMATS FOR EIS 


elo 13 1738 19 27 25-2627 28, 3152... 35 


Dees 


Seer 


PACKED DECIMAL (4-BIT) 


ASCII (9-BIT) 


ON SONTNSATY 


NOO@AINVH INACALS 


9-02 


€S¢~ 


_9-BIT CHARACTERS 


FLOATING-POINT DECIMAL FORMATS 


Le oon (EVEN) CHARACTER BOUNDARY, n ODD (EVEN) 


EXPONENT 


“ON HONSUAATY 


MOOPGNVH INACNALS - 


S~02 


west 


DECIMAL SIGN POSITION FORMATS 


9-02 ‘ON ZONSUAaae 
AOOUANVH INAGALS 


STUDENT, HANDBOOK 
REFERENCE NO. 20-7 


Octal representation of the operation code consists of three octal digits corresponding 
to instruction bit positions 18-26 and a zero (0) or one (1) for instruction bit position 
27 (the EIS bit). 


Figure 1-2. Operation Code Map for the Extended Instructions 


253.2 


STUDENT HANDBOOK’ 
REFERENCE NO, 20-8 


' 
1 
Hl 


Octal representation of the operation code consists of three octal digits corresponding 


to instruction bit positions 18-26 and a zero(0) or one (1) for instruction bit position 
27 (the EIS bit). 


Figure 1-2 (cont), Operation Code Map for the Extended Instructions 


253.3 


GESTS 


EIS MULTI-WORD INSTRUCTIONS 


VARIABLE FIELD 


SOARES MER Ree «can et ETAT, ln aa AAR RCA on RENN Se: tenner 4: A: corsair cen, 


1ST OPERAND DESCRIPTOR 


2ND OPERAND DESCRIPTOR 


5RD OPERAND DESCRIPTOR 


6-02 *ON FONTUA TAY 


, AOO@ONVH INACALS 


orm 


Norma | 


253.5 


ae sO 


STUDENT HANDBOOK 


REFERENCE NO, 20-10 


9° EGS 


MICRO OPERATIONS 


soe en ee a am Za 


ae 


SOI, ene SLE ALE dl AE ND tin HAE a LO amen i ES RIO ES RE ID AAR RR, oh RE a RN 


on « 


de Information | 


& 
| 
| 


“ON HONS AY 


MOOMANVH INAGNLS 


é 


.T-0 


L£°eSe 


0 3 17:18 —=-20 21.22 23: 2H 293085 


OPERAND DESCRIPTORS 
BIT STRING | 


0 3 1718 19 20 23 2 35 


_ BIT POSITION 
CHARACTER POSITION 


ALPHANUMERIC —_ 
0 3. 7 18 20-21: 22 2324 35 


DATA TYPE 
CHARACTER POSITION 


(a eaeaapameireaErad 

LEADING SIGN, FLOATING POINT 
LEADING SIGN. SCALED 
TRAILING SIGN, SCALED 

NO SIGN 


| LENGTH 


“ON FONDUE ATS 


YOodaNvH INACALS 


SCALE FACTOR = 


21-07 


BESS 


EIS ADDRESS MODIFICATION 


17 18 26 27 28 29 


1] 4 
Pe [we Po [we 


ADDRESS REGISTER SPECIFIER 


REGISTER OR LENGTH 


INDIRECT OPERAND DESCRIPTOR 


REG ADDRESS MODIFICATION REGISTER 


NUMBER OF BITS 
SYMBOL 


€l-0z ‘ON SONAWTaaY 
MOOGAGNVH INSGNLS 


6° €S¢ 


INDIRECT WORD 


023 © 29 30 31 32.35 


(ADDRESS 

| | | "REGISTER ‘murieatn 
ADDRESS REGISTER NUMBER SPECIFIER . 

(IF AR MODIFICATION SPECIFIED) 


SPECIFIER 


AR AND REG FIELDS IDENTICAL IN FUNCTION WITH CORRESPONDING NODIFICATION | 


FIELDS IN INSTRUCTION. | 


ADDRESS REGISTER MODIFICATION | 


“ON SONTUA ATA 


MNOOPAINVH INAaNLS 


V1-02 


T6°€SZ 


ADDRESS REGISTERS . 


ADDRESS FIELD 


a Fa 
INCREMENT 


ADDRESS REGISTER (24 girs) Q 107 


TESS RSLS STE SUSI TS a TR TTS AT ORE RARER SEIT eee watt SR a a ane | 


| 


ST-O0¢ °ON ZONTAaAaY 


MOOPANVH INACALS 


STUDENT HANDBOOK 
REFERENCE NO, 20-16 


aan —— 
i FETCH | 
| INSTRUCTION 
MF 1 
Q iD=1? : 


: j My E 
, at "of Indirect 9 LAE 
mylord=1? 
— ; G)! Mod. ¥ 
i | of Indirect 
Mod. Y of | | of Ind 
Operand : Word w/ AR 
Descriptor jf 
By AR : eaves 


i 
NO pO REG™ 
YOE Indirecty, 
word Contain” 
Code 2” 


H Mod. Y of 
Operand 
Descriptor 
f with REG 


Mod. ¥ of 
, Indirect 
| Word w/REG 


FETCH 
Operand 
from Store 


| Fetch Oper. | 
j Descriptor 
f From Store 


253592: 


"S72. 


3S. 46264 ENTERED FINGa5 AT 22,971 FROM Cb RDA 0-06-00 


coo1 § SNLMB = 46.264 
ooo2 § 

coos § GMAP NDECK 
ooo4 ¢ LPLATE ; 
0006 § MAP NOECK 
0007 § LPCATE 

ooz0 6§$ GMap NDECK 
0021 § LPLATE 

0026 § EXECUTE puup 
0027 § LIPITS ,5«,,1000 
oo28 ¢$ SYSOuUT ay 
0029 ¢ S¥Sour a2 
U0S0 4 CATA as 
0051 ¢$ END JOR 


IDENT $817, eTRNG@RGK, J999,695930y,8177 


TOTAL CARD COLNT THIS JOB * 000115 


* BEGIN ACTIVITY “Ci- GMAP 
@ SORMAL TERMI UarlON aT 


® NORMAL TERMINATING aT 
* NORMAL TERMINATION “aT 


START 12,974 LINES 
STCF 12,.$82 LIMIT 


baPSE €,099 Feo Dp TypE 


GINAL 
GINA2 
GINA3 
10/12/71 = Sw=21140n000C00 
002429 INnIcarORs 5929 
002429 INNICATORS 5o29 
002420 INntcaTars 4020 
755 PROC 0,0011 147Q 0,003 Iu 5 MEmoRY 
1244600 Lar 0,0992 LIMIT Cy 5S Mer 


BUSY IPsaT = FRYRT IS/#C FS/#E = ADDRESS Leste 


G* R D167 « 248 v g 1 6 0-00508 259 
As 2 D167 « 117 u 1 1 bd 0000608 255 
_P* Syour 
«# SYOUT 
® SyYOUT 
i R N16? 1967 uv c 4 4 3-00-02 633 
Be Ss D167? 207 u 4 2 é 9-00a03 123 
LrST 9-755) LyNES 
® BEGIN ACTIVITY s02- GELOAD 10/12/71 SW=400000000000 ? 
* USERS FMe GEDART AT 011717 INDICATCRS 3020 
START 42,983 LINES 550 PROC 00,0002 170 0,0Ce lu 5 MEMORY 
STOP 12.999 LIMIT 1009 LIMIT 0.0500 LIVIT cu OS Met 
LaPSF C€,C90?7 Fo D TYPE QuSY IPysat FRSsRT TS/#C MS/He ADDRESS Lasts 
3*.R i167 177 4 4 : 2 < 9-00003 423 
AS R 0167 « >O u i a i 3*00808 256 
fe QR D167 « 56 y C 1 1 3200008 256 
At SYOUT 
a2) SyourT 
P® SYOUT 
te W D167 2965 . U C 28 25R 1200,01 395 


LISY S40 LyNes 
“ACK 10 CARDS 


24% 
807 


S« 
27h 


T-T2 ‘ON FONTUTITY 
NOO@MGNVH INAGNLS 


GSe~* 


46264 01 Lu-i2971 12,974 


PREF ACE 
PHOGKAM ERE AK 36 
zoMvCA LENGTH R) 
Vv CCLAT EITS 5 


PRTNAGY. SYPDEF ENTRY 
STAkT a 


SECINGARY SYPREF ENTRY 


RLECK LENGTH 
SYMREF 


CALC 
ELT} 
Tvl) 
FLOAT 
ryeltT 
Tescce 
TOPIN 
GUTFUT 
WRAFLP 


FOND UA UNE 


me 


SUBPROGRAM 


NG, 


1 = DRIVER 


Z a8eg 


“ON FONTUT ITY 


MOOMGNVH IN@ANLS 


T-T? 


9SZ 


46264 01 10-12-71 


vovgoo 
aonons 
oacga2 
oo0cas 
gorcn4 
eonoes 
eangos 
coo00c7 
OcNo1o 
CuNG141 
cocgse 
Concds 
CI0G14 
eo0015 
009016 
Con0t7 
Cuce2o 
000021 
tungdee 
comes 
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AFLCAY=2,7 
-1,DuU 
2,Du 
REGTLY, AD 
ACAIN 
FLOAT 


VAR RAO oD 


32 
S4VREC,4,8 
SAVREG , 4,8 


= + DATA MANIPULATION SUBROUTINES 


LOAD X6 WITH 4 
LOAD X7 WITK 8 
RESET OVERFLOW INDICATOR 


ZERO Q-REGISTER 
SET UP EoREGJSTER FoR FP CONVERSION 
NORMAL | ZE 


LECREMENT x6 BY ONE 
LECREMENT X? BY TWO 


GO BACK FOR NEXT CONVERSION 


2 


ST e8eg 


T-TZ ‘ON FONTMTITY 


XOOHINVH INAGNLS 


46264 01 10-12-71 12.98 


600162 
qoaics 
oonic4 
000105 
000106 
009107 
060110 
ooo141 
too142 
goc1i13 
o0n114 
09115 
009116 
ogo117 
000120 
009121 
000122 
000123 
000124 
000225 
000126 
000127 
006130 
ooo13g1 
000132 
000133 
000334 
000135 
oggits 
ooo127 
000140 
0001241 
000142 
900143 
000144 
000245 


69¢- 


000102 


neci04710000 
oc¢026063pg000 
009260754000 
ngn260741000 
ococ3c 4330 
060036 4630 
000034 5670 
000032 4770 
060262 4630 
216000 43590 
000141 7540 
0g0121 6049 
060020 2350 
ooo144 7550 
n00125 7100 
000052 2350 
oco1t7 7100 
000052 2350 
009136 7100 
990030 4330 
660032 5770 
200934 $670 


909036 5770 | 


oc¢n262 4630 
216060 4356 
0G¢0142 7569 
000123 6040 
09020 2356 
060145 7550 
ogg143 9540 
000103710000 
goocogo0ga0d 
ooagaccoo000 
ogoooc00s000 
ococa0000000 
oe9000000000 


i] 


SUBPRO 


33 


GRAM NO, 3 © DATA MANIPULATION S4dROUTINES 


CALCYLATE SUBROLTINE 


CAaLe SAVE 


pelo 
DFryP 
DFLV 
DFAD 
DFP 
VFA 
sta 
TMI 
LDA 
STORE STA 
TRA 
EmMPNUS LDA 
TRA 
FMENUS LDA 
TRA 
pONe opFlp 
OFSB 
FLV 
DFSB 
DFP 
uFA 
sTc 
TH] 
LDA 
STOREL STA 
aos 
RETURN 
EBIN CEC 
FBIN DEC 
SEGBIN DEC 
ESIGN DEC 
FSIGN DEC 


AFLCaT 
CFLCA? 
CFLCAT 
BFLEAT 
ziD3s 
274925 :DU 
EBYN 

EF TAUS 
2020,C¢4 
ESIGN 
ptNe 
=C52,0h 
STORE 
2€52,CL 
STOREL 
AFLCAT 
BFLCAT 
CFLOAT 
PFLCAY 
2iD3 
271925 ,0u 
pets 
FRIAUE 
eC20,CL 
FSIGN 
SEQg th 
CALC 


aQanoaneo 


PaGE 


3 


QT a8ed 
‘ON ZONTYa aa 


MOOCANVH LINECNALS 


T-T¢ 


(46266 01 


0Le: 


CO01L4s 
0002147 
000150 
oge1s4 
Co182 
oc183 
0oC15¢4 
Oggiss 
06°1S6 
009187 
0001690 
OON1¢! 
OONL¢2 
0091¢6S 
UON1¢E4 
009165 
009166 
Gaure7 
009170 
009172 
000172 
000173 
000174 
000175 
000176 
000177 
oongoo 
00CzE01 
Oooere 
Oodens 


codeas 
O0CEtEs 
0oneo7 
Conzio 


10-12-73 42,980 


000146 
969150710000 010 
069260639000 O10 
NC1260754uNn0 010 
000260741000 010 
0639210 2350 og o10 
069207 7550 vo o10 
0c0I9C 2760 03 on 
10000 2370 00 O30 
Oul014 7370 DO GOA 
OC5914 7320 00 O60 
019000 7570 GO O30 
009172 7070 00 O10 
OC%174 7160 16 010 
OC0001 660 93 O00 
009161 7100 00 910 
19905 2350 00 o30 
060202 3750 00 O10 
009200 2270 v3 o10 
100200 6270 00 010 
00173 7100 00 o10 
fC0202 3770 00 O10 
ocnocd 7100 17 . ODO 
010001 2350 vo O36 
G19002 2350 uG O36 
019004 2350 00 036 
0C0165 7100 CG O10 
0613147710000 010 
069000011007 000 
171717171717 000 
ocnI00000CLD 000 

000204 
009204 0006 00 010 
OCO204 0006 GO Gio 
O00C23 0004 00 o10 
000023 0004 00 o10 


SLBPRO 


6? 


GRAY NG, 3 © DATA MANIPULLATICA SLBROUTINES 


LET,S CONVERT TC E[Naky 


TORIN Save 


La 
STA 
LDx6 
RINX Loaq 
LLS 
GRs 
STao 
TSX? 
XEC 
ADX6 
TRA 
AROUND La 
ANA 
LDx? 
EAXx? 
TRA 
CONVRT ANAQ 
TRA 
STORE2 LDa 
LDA 
LDA 
TRA 
OUT RETURN 


MASKA ECCT 
oc! 
MYWRK HSS 
TAL. = TALLY 
TAL? = TALLY 
TALS — TALLY 
SVTALS TALLY 


SvTab? 
T4L3 
eCu 
RCWRK 
le 

le 
ROWRK 
CCNVRT 
STORE, 6 
1,D4 
ae3 
ROWRK*S 


CCyvRTel 
MASKA 
0,? 
ROWRK*2 
RloweaK*e 
RDOWRK*S 
AROUNL 
TCBIN 


174717171747 
CCO0DCOOU0ND 
1 


MYWRK, 6,0 
¥YWRK 96,0 
AEIN, 
AEIN,4 


PaGE 


4 


LT a3eg 
“ON FONTUA Aaa 


MOOCAGNVH INACNIS 


T-T?é 


96264. 01 10-12-71 


Tle 


Oodci1 
G03¢12 
poogsy 
oosei4 
coog15 
co0z16 
ood? 


uU ooga¢g2o 


O00¢21 
o00zZ22 


12,980 


o00214 
009213710000 
000260630000 
060260754000 
0002860741000 
000006 2270 03 
000143 2350 00 
066200 5202 01 
ocoooe 5050 17 
000257 7560 o9 
000212710060 


018 
010 
010 
010 
000 
010 
000 


O00 | 


010 
016 
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NOW HOW ABGUT Bert 


99 TOBCD gayE 


100 
161 
102 
103 
to4 
103 


Lox? 
GDA 
RPT 
BCD 
STG 
RETURN 


PAGE 


3 


QT eased 


‘ON FONAMAATa 


MOOPONVH INACNLS 


T-Té 


ele 


46264 01 10-12-71 12,980 


oonz23 
oon224 
po0z25 
000226 


009227 
000z30 
Oonez1 
000232 
000233 
009¢34 
0OnzZI35 
000236 
000z37 


000e51 


000000 
oo0cos 


000223 
000225710000 $ 016 


000260630000 010 
009260754000 010 
000260741000 010 


OC9252 2374 00 o10 
OoC9C14 7376 O90 OOO 
069252 7550 00 G10 
000006 7370 00 oon 
069006 7320 00 O60 
060264 2760 00 o10 
069006 7330 00 000 
000144 2760 00 O10 
000253 7569 a9 10 
000240 
009224710000 010 
000252 
000254 
000256 
000257 
000000 
202020202020 000 
201020202002 ode 


SUBPROGRAM NC, 3 «© DATA 4ANIPLELATIOA SUBROUTINES 


107 
104 
109 
110 
111 
2112 
213 
114 
tas 
116 
117 
118 
419 
120 
12t 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 


134 


136 
137 
138 
139 
140 
141 
142 
143 


EDIT SUAKOLTINE 


DoyT MACRO 
LDAO 
LLS 
Sta 
LLS 
GAS 
GRE 
LRS 
CRE 
sTc 
ENEM 
MACL MACRO 
LDa 
STA 
Lng 
#4 LBs 
a5 TNE 
STC 
STG 
TRA 
#6 Lope 
STG 
#7 STA 
STA 
TT#: 
ENCDM 
EDIT SAVE 


DOI? 
LDAQ 
LLS 
STA 
LLS 
GRS 
ORG 
Rs 
RG 
STC 
DOIT 
RETURN 
EBCD EBss 
FBCD BSS 
DUMMy Ss 
SEQBCD uss 
BLOCK 
RDWRK EBC] 


eC3.- | 10800U0 


=FTAZ #6 

#5 
sC202c202o0202¢ 
#1,SC 


s*TRA #7 


EECC, ESIGN, EbChel 
EECD 


=C330coc0e00u0 
£ 


ESIGN 

EECDs1 
FECC,FSIGK,FeCDtL 
ECYY 


PAGE 


6 


6T a8eg 


"TC “ON JONaUaaITY 


MOO@AGNVH INAGNLS 


46264 OL 10-12-71 12,980 SUBPROGRAM NO, 3 > DATA MANIPULATION SUBROUTINES 


€Le 


EDIT SUBROUTINE 


googe2 2b2020202002 ao0 
oo0ugs 202020292020 000 
cooge4 262020202001 000 


000005 144 uSS 9 
000016 262020202020 000 145 PRIQUT ocr Po2vec202020 
o0o00ci7 267020009000 ooo 146 PRSEQ CCT ec2n2ca0ugns 
000020 202020202020 oon 147 OCT 20202c20a020 
000021 202020202020 000 148 PRE BCI 3, 


pooo2z2 202020202020 000 
000023 202020202020 000 
po00024 202020202020 oco 149 PRP scl 3, 
000025 2c2020702020 000 
000e26 267020202020 000 
000027 207020202020 000 150 PRyAR- scl 6s 
oo0020 202020202020 ooo 
onousL 207029202020 000 
00032 202020202020 000 
000033 202020202020 000 
oone24 297020202020 000 ‘ 
oaq002S 207020202020 aon 131 ycl 6, 
0G0026 202920202020 . 000 
o00037 202020202020 000 
oo0u49 202020202020 000 
090041 202020202020 000 
090042 202020202020 000 


o00g43 770200000000 aco 1592 OCT 77920c000000 
000044 153 PUNOUT BSS Q a 

ooog44 202020202020 000 154 pYE Tort 2, 

000045 202920202020 006 ; 

000046 262020202020 000 06.495 -PUF SCI 2 

000047 262020202020 000 : 

oo0cso 207020202020 000 156 PUSEQ 8CI 1s 

oongs4 2¢2029202020 _000 157 PuVAR BC] “ 


000052 262020202020 ~~ 000 
000053 262020202020 000 
000084 262020202020 000 
090055 207020202020 000 
000056 2c¢2020202020 000 
000057 2627020202020 008 
poocéo 202020202020 000 
000061 2¢2020202020 coo 


ERROR LINKAGE 


ooozéo 003009000000 000 
oone4é1 264346216320 000 


LITERALS 
o00zé2 024764000000 000 


PaGE 


? 


oz a8eg 
‘ON DONTUTATY 


YOOMINVH INTAALS 


T-T2 


OLE 


46264 01 10012-71 


OCczée3 SGodnOG 
000264 32300000 


265 IS THE NEXT av 


12,980 SUBPROGRAM NO, 3 © DATA MANIPULATICR SUBROUTINES 


GGG coo 
ooo0a O00 


158 


AILABLE LOCATION, 


EDIT SUBROLTINE 


ENC 
GMAP VERSION 


THEPE WERE 1 WARNING FLAGS JN THE ABOVE ASSEMBLY 


ON PAGE ac, 
5 


o*Pa/C30272 SHPEsUSU273 JHPC/O30271 


PaGE 


IZ e8eg 


T-T@ “ON ZONTaR ANY 


MXOOGAGNVH INACALS 


GLO 


46264 01 


OCTAL 


146 


18557 WORLS OF MEMORY WERE USED BY GHAP FOR TIS aSSEMBLY, 


10-12-71 
SYMBCL 


AEIN 
AFLOAT 
AGAIN 
AROUAD 
EFL OAT 
CaLc 
CFLOAT 
CCNVAT 
CFLOAT 
UCNneE 
eeCcD 
EEIN 
ELIT 
ER INLS 
ESIGN 
FRCS 
FEIN 
FLOAT 
FRINGS 
FSIGK 
cEoLye 
wASKA 
VYWRK 
CLT 
ROWRK 
REGTLY 
SavREG 
SEQaCD 
SEQRIRN 
STORE 
STORE? 
STGRE 
SVTAL3S 
TALS 
TLYREG 
TeRCL 
TCBIAN 


12,982 


REFERENCES BY ALTER NO, 


20 
24 
+] 
79 
25 
33 
26 
8&4 
27 
49 
134 


6? 


10 
14 

9 
79 
25 
33 
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96 
34 


134 


97 
49 


oY 


ae 


133 


87 


143 


PaGE 


9 


uv wn MN 
© Br 
ond 
wf & 
N24 
a 
Sg 
- o& 
fo) 

Oo 

a 


T-TZ 


917 


3264 Qo 


ORIGIA 


011742 
G11404 


Q1103f 


0320752 
016744 
010632 
010562 
010242 
019126 


007419 


00742 
06656 


096114 
G554$9 


05412 
O°52e5 
045172 
095129 
ous042 
OU4536 
ONd514 
04344 
004312 
004206 


003352 
Ougg5n 


10-12-71 
Oe2170 


1Gle71 
1C1¢71 


ELOCK CoMMON 


1Lle71 


ELGCk COMMON 


Oz1e71 
073049 
101579 
073069 
101579 
141579 


NE 2472 


N73CA9 
100279 


910370 
M0271 


161579 
101473 
101573 
101976 
101970 
nera7o 


161979 


101979 
101975 


101670 


12,983 


FNTRY LOCATION 


SUBPROGRAMS 


STaRT 011742 
INIT 0114094 
10,%RK 011320 
FLOAT 011030 
1O,WRK 011328 


SUBPROGRAMS 


+SETU, 010760 
sFLTPR 010744 
+GPNCK 010632 
sGWTRC 010562 
1GIL01 010422 
*+GEOIT 910126 
1GE066 010224 
1GEO071 010232 
+GGTBK 007416 
+GAGET 007412 
1GOPNR 067492 
1GCOPY 006656 
PUT 006664 
+GUPEN 006114 
1GCLSE 005439 
CLOSE 005430 
+GBNRY 005442 
1GR2U0 0052z0 
1GBCD 005172 
9GR2590 905120 
#GR225 005042 
1GR275 004536 
»GR960 004524 
1GR377 904495 
+GR9O9D 004342 
+GR9B0 004206 
.Gh999 D04216 
1GINHD 003357 
sGOVRL 005360 
;GINID 993359 


ALLOCATED CORE 
OBYECT FROGHAM 
RELOCATABLE 


COMMGH 
BY SYSOuT 
$ sysour 


ENTRY LCCATICA 


INCLULGEC IN CECK, 


INPLT 41572 


Cac 11132 


ENTRY LCCATION 


CUTPLT 
TOBIk 


u116u5 
0114/6 


OBTAINEL FRCH SYSTEM LIBRARY, 


sFRSIG U10752 


»GAPNC U10632 
»GAWTR 010562 
»GILLB U10242 
*GEgS2 y19224 
+GEU67 01022) 
»GEO72 yi0233 
GETAK vu0?7410 


+GCLSR v074Q92 
Copy v06656 
»GACOP 006456 
GAGPE U06114 
*GACLS v05439 


1GRS85 yo433? 
1GR99L YO4ERI 


1GR979 004304 


+GOLTH y03856 
1GLREA UO3A44 


RANGE 
OGO00U THRU 011777 


OO3S50 THRU 011777 
000100 HRY 002002 


FUNCH 
®bTREC 


2GEp63 
»GAED] 
EDATF 
+GGEYT 


iGCETH 
1GPTBR 


“sGAPTE 


CPEN 
+GR1E5 


+GR375 
Saue5 


GR99X 


eGINTL 
eGRCVY 


020652 
u20562 


vigece 
020126 
u10284 
07412 


OC74u2 
086661 
006651 
vo6114 
005534 


ue4344 
064340 


oga2iz. 


083355 
083352 


SIZE 
o1z00u 


O0easy 
001708 


ENTRY LOCATION 


WRAPUP 011744 
TOBCD 014241 


»GEg64 010223 
eGE06B8 010250 
ETIME 910235 
GET 007412 


Ge JTP | 7492 
PUTBK 4.6661 
eGAPUT £56664 


9GRi86 4595625 


sGR37x 904447 
eGR984 004250 


sGOUTL 003354 


PREYS 


003403 © 


PaGE 
ENTRY LOCATION 


EDIT 011253 


*GEg45 gigz25 
1GE069 010231 
IOEPIY 019326 
«GAGTB 007410 


GPUT 006664 
sGFR47 007357 


1GR278 905544 


_ GR3PO 004437 
AGRPS8S 0046304 


1GUBWH QO3353 


€% a8eg 


T-IZ ‘ON FONGuaaTY 


MOOMGNVH INGANLs 


LLe 


46264 02 10-12-71 


ORIGIN 


EI o1174023€n0n 


Ba 230012 


oocougs 
og0010 
coo079 
voo0gse 
oo0g4%s 
ooco>0 
oougéo 
0ov0/9 
a00100 
900120 
0g0120 
000159 
ugo149 
eo01>9 
000169 
ogo1i79 
ooueng 
000219 
000220 
ogoesg 
ocoeso 
ono2>s9 
caoetg 
009270 
oocsce 
ogosig 
ooisnge 
001519 
001329 
VO1Sso 
00134Qq 
001359 
001569 
001379 
co14eg 
001416 
091429 
01450 
C01449 
8014206 
opi4deg 
bo147g 
00159 
091510 
2g15¢5 
00853) 
va1D>4y 


Ge2170 


Xo 900000 


acocdenIoa0g 
ococneococag 
acocra4ang00 
scocagneooae 
061834996661 
065244000001 
ococonanas006 
PISSED {278273 
ocnigLacnzodS 
262020202020 
2620790202020 
202020202020 
202020202920 
PC20PS707020 
PCeL25202020 
6coc1449g276 
262020202020 
2¢2C20202920 
702022202020 
eC2cPa202n20 
PE2E?2202n20 
202070202020 
Peeura2g2¢e5 
AC 2CP 3202070 
2C2Ceceneceg 
acocaqecoono 
oLecocecagoo 
PL2C 22202029 
$52962392529 
207020202061 
426443632 R29 
642562632962 
PCecAg2ge2j2g 
762275202120 
neociéocazog 
3€3465252929 
?C2020202010 
AC2crc202929 
111414414111 
702020202020 
202679910000 
202022202029 
202623202020 
252643216263 
762692050505 
214527203925 
“cea 3o0cogoo 


EXECUTION 


CI 008019001000 
X1 911712 


12,983 


ENTRY (LCCATION 


DATA 


ENTRY LCCATICA 
“AS 


ENTRY LOCATION 


ENTRY LOCATION 


5K+ 1S THE MINIMUM MENCRY KEELE TO LOAL THIS ACTIVITY 


eougocoongoo 
ooocoD000000 
dooocengooDD 
ooogcooNngoU 
001449227752 
000001011587 
d0g000000000 
411105117323 
ocugdlo0N204 
2020920202020 
0000149400276 
202020702920 
202070202920 
202020202020 
202020202920 
202020207029 
202070202020 
202020202929 
202020202920 
2c2920202070 
202020702920 
262020202026 
2920202024820 
009014490276 
202g20202920 
soog00con0ON 
ooog0000ng0e 
202020202001 
512562644363 
633934622962 
202920202020 
219447432594 
oo002Soo02e0 
474662346334 
202007030402 
202020202631 
200001000900 
202020202920 
202020207011 
202020202020 
202020202020 
202020202020 
202020702090 
204645252020 
0325626329062 
512520202920 
ooog0e0n000D 


-'C 011717 
X2 800000 


PROGRAM ENTERED aT 


oodgocguaudd 
ooopoLdvaNDD 
O117173u2u0t 
O0dggduOUdLLUD 
77721225000 
011>3yoeuu00 
oo0ongouaUNg 
110>11010u00 
oadsogcv0Lag 
20282u202u20 
202072920220 
202020202029 
202020202u20 
202020202u29 
20292020220 
292g202u2u20 
20292u2u2u2g 
20292022520 
9009149480276 
2929202u2029 
20292n2u2929 
29297022120 
202020202u20 
202070202020 
202920202020 
oo00sdGNunuNS 
001>33ou0500 
633931622n62 
202020202020 
244447432929 
no00e1SouGcog 
633954292525 
2020202004911 
6529243514963 
010020070102 
652529444054 
2020202u2v03 
2020202u2L20 
?070?u2u2u20 
2029702u2u20 
20290100000 
2020202u2u20 
632962682 y62 
20207 u202u20 
214447432529 
00Ce8oU170L00 
ConoguoudLuoD 


IR 392001 
X53 b00000 . X4 Coonan 


11742 


ER 107 


sacgoocacosa 
011717¢2202g 
socovaceocay 
oncoogconvoN 
90c019C00006 
socoaoracgas 
dgcoudconveD 
731901070720 
oacgoocgca0G 
202020202020 
202020202026 
202020202020 
202020202026 
nef014490276 
202020202029 
202920202026 
262920202024 
202029202020 
2029202G2020 
202920202020 
292929292029 
2920209292929 
292020292020 
202920202029 
202020202029 
oono090c00009 
oocogicon227 
249447432529 
o0ce1Scouzco 
392462202126 
202020202002 
202020296225 
110507coo0v00 
252725547326 
Zocoo4counng 
252063462027 
202020202020 
202020202020 
20zc020CL000G 
Z20z020202026 
63256 2E5 2062 
2902020202020 
214447432529 
oouo16CO0z2Ou 
622545525229 
cocooncoocaG 
oocooscoocoy 


AR O0UuUCOOO0000 
45 unpovo0g Ko 


eoovlgngngoa 
scavugoavaoa 
811742000000 
eoovvogauoon 
coouugooooog 
Coouudsougog 
foouugoos000 
202029292929 
0000144999276 
202020202020 
202u20292920 
202029202029 
202020202029 
202420202020 
292202092929 
202420202020 
20229202029 
202920202029 
202429292929 
202920202929 
€02920202929 
€90U14499275 
202020292020 
2027020292929 
202u20292020 
Coovuoooa000 
enou1sons2ag 
792152294546 
20242029202 

31212563344 

€00u20290305 
€52945294446 
2c2u2g2qqz205 
206651434329 
202u20202020 


462020202020 


202020020500 
202v20202020 
€32562032962 
202u20202020 
214447432529 
coov1toog200 
453145252929 
202020200607 
234045275124 
coovvovoa00n 

yuouo0000 


QR 512742202029 


PAGE 


ENTRY LOCATION 


g00000 *7 O00003 


Qd0000D000000 
000505056014 
o00000000000 
soocaodoogse9 
00017300N001 
eoogLooouol1oo 
g99000050000 
202929202920 
202029202920 
202929202020 
292029202020 
202920202920 
202929202025 
202029202020 
202902G202520 
2020209202020 
990014490276 
202020292920 
292929292920 
292929292929 
202929202520 
292029202925 
202929292020 
202028202020 
202028202920 
oodgccgn000N 
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NOOMUNVH INFGALS 


FILE CODE 


A*é 


Bs 


cx 
Gx 


H* 
r* 
K* 
L* 
pe 


R* 


STUDENT HANDBOOK 
REFERENCE NO. 21-2 


COMMON SYSTEM FILES 


NAME 


ALTER FILE 


OBJECT PROGRAM 
FILE 


BINARY DECK FILE 
GMAP SOURCE FILE 


PROGRAM LINK FILE 
DATA STORAGE FILE 


COMPRESSED DECK 
FILE 


SYSTEM SUBROUTINE 
LIBRARY FILE 


SYSTEM OUTPUT FILE 


LOADER INPUT FILE 


REMARKS 


Created when System Input (GIN) reads $ UPDATE 
card. § ALTER cards and source cards put on 
A*, 


Created by General Loader (GLOAD) when 

$ EXECUTE included in source deck and no fatal 
error occurred during compilation. (General 
Loader loads from B* rather than from R* for 
compile~and-execute option) 


Created when binary deck option ($ GMAP DECK) 
is specified. Goes to SYSOUT--report code: 
76. 

8 
System Input (GIN)creates G* when it sees 
$ GMAP. COBOL & FORTRAN create G* as output 
file. Used as input to GMAP Assembler. 


Used for temporary storage of programs that 
are called into and out of memory. 


Used as storage area for input data required 
by User Programs. 


Created when COMDK option specified in language 
processor control card ($ GMAP COMDK). 


Appropriate System Subroutines loaded as 
required. 


Collection of all Systems Output. 


Normal Loader Input File. Includes directives 
to General Loader (GLOAD) as well as binary 
programs. S$SOURCE directive generated by 
system and placed on R* for compile-and-execute 
jobs instructs General Loader to load from B* 
rather than R*, 
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Be BS) sg 


EXERCISE NO. 


BINARY AND OCTAL REPRESENTATION 


Do the following number conversions: 


i 
o 
a 

" 
a~ 
w 


8 2 
b. (.75) 45 =. ¢ - = . )» 
e 5,50 ee s 
_d, (.101), = ¢ eet de 
e, (1101), = ¢ Ps od ae 
£. (31), = ¢ 10 7 6 ee 
g. (1011011), = ¢ ar | vs 
h 8) 56 sat un = ¢ ue 


Do the following arithmetic operations: 


a. (1011), + (111), = ¢ Ds 

bs (23), + G7) = ¢ de 

c. (1140), - (1), = ¢ o 

d. (6307), - (1436), = ¢ yo 

e. (111011), - (11001), = ¢ 5 . 

£. (110), + (11), + (201), + (111), = ¢ do 
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EXERCISE NO. 2 


DATA MOVEMENT AND ARITHMETIC OPERATIONS 


Move 150 words from "Table A" to "Table B." Check each word and: 


a. If negative, add one to "NEG" counter. 


-b. If zero, add one to "ZERO" counter. 


Update your instruction word addresses without using register modification. 


Repeat the problem for Step #1, except reverse the order of the Table 


and use register address modification, 


Show the coding to complement a negative number back into its true form. 


Do not use the "NEG" instruction. 


Show the coding to perform the following calculation: 


Note: If D equal to zero, store zero's in "F," 
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EXERCISE NO. 3 
DATA REPRESENTATION AND SHIFT OPERATIONS 


1. Create the following values in memory by means of pseudo operations: 
A. 149219 
B. 34662 
C. 1903,9 in upper 18 bits 
D. 770077¢ in upper 18 bits 
B 3.141610 
Fe. 7.9 x 103 
G. 83.5 x 109 in double precision 
H. 183 x 1073 scaled to Bit 24 


I. 6 bits of BCD X, 6 bits octal 72, 6 bits of 2819, 18 bits of address 
XRAY 


_J. The statement "THREE-D SYSTEM" 


2. Shift the binary number in memory location "Place" three binary places to 
the left and store in "New" s 


A. ‘Question: What effect does this operation have on this value? 
3. Add "A" ( = 14.73B23) to "B" ( = 6.097B27) and store in Location “cl 


4. . Show the control cards and deck setup necessary to perform the following 
jobs: | 
A. GMAP assembly and execute 
B. GMAP and FORTRAN assembly and execute 


C. Binary object deck and execute 
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EXERCISE NO. 4 


INDIRECT THEN TALLY ADDRESS MODIFICATION 


Code Problems 1 and 2 of Exercise #2 using Tally operations. 


There are ten (10) words of 6-bit BCD characters beginning at Location 
"TABLEA." Completely reverse the characters so that the first 
character of the first word becomes the last characters of the last 
word and so on. Store result in TABLEB. 


Write the GMAP coding to do the following: 


3. 


4, 


Cause a fault trap to occur. 
Load A with B indirect. 


Move 5 characters starting with character position 3 in TAB to PRTOUT 
starting in character position 5. Use tally modification. 


Move a 50 word table (TAB1) to TAB2 using tallies. 
Do part 6 using LDAQ, STAQ. 


Give the major difference between CI and SC modification. 
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EXERCISE NO. 5 


MISCELLANEOUS INSTRUCTIONS 


Code Problem #1 of Exercise #2 using a Repeat type instruction. 


Convert a binary value in Location "BIN" to BCD and store in "BCDNR." 


. The maximum size of the binary number will not exceed 7 BCD digits when 


converted. 

A physical acetal of 1000 words starts at Location "WORD" and is 
composed of 10-word logical records. If the first word of a logical 
record is negative, the logical record is to be moved to a second table 


starting at Location "WORK." 


Write the GMAP coding to do the following: 


a. Move a 50 word table using indexing from TAB1 to TAB2. 
b. Do part "al using RPD. 


c. Find the data record with a key of 2Af in a 50 record chain 
starting at MASCHN. 


d. Count all numbers <<0 or=>> 50 in table TAB which is 100 words long. 


Show the contents of the instruction word. 


ae RPT 10,1 


b. RPDA 25,2, TZE, TMT 
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EXERCISE NO. 6 


PSEUDO OPERATIONS 


List the pseudo-operation which will do the following: 


1. Reserve 500 words of core with the first word Pap ence Al. 
2. Reserve 500 words of core with word 501 labeled A2. 

3. Program documentation . 

4. Page title 

5. Termination of assembly 

6. Creates entry points 

7. Used to begin a subroutine 


8. Specifies labeled or blank common mode. 
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GMAP STUDENT EXERCISE #7 


Honeywell 


SYMBOLIC CODING FORMS 


PR Find the Coding Errors only and describe them in the Comments Field 


OBLEM al i ‘ : 
co wi iSSibl1: rogramming logic errors. 
PROGRAMME Do net concern yourself with possi. le prog ing g ? : wine : 
LOCATION jE} OPERATION : ADDRESS, MODIFIER COMMENTS. , 
. ) 
112 _617 18 ATS16 32 d : 
|_| | ore | 


[lors | [2358 


€62 


° = 
‘< 
F 
jo 
> [ta E 
ola e 
£1S fo 
wi itd 


GOOD 4,I hope you got this correct. 


ol 
WN 
3 
°o 
Ei 
ke 
tg 


OCT 123456787654 


CE 108 (11-70) 


EXERCISE NO. 8 


MACRO OPERATIONS 


Write a conditional assembly MACRO to move a variable number of 
words from one iste Pion to another. (Range 1-4095 words to be 
moved.) -Also eon iis the option to either check and count ZERO 
and NEGATIVE words, or to ignore them. (Use the conditional 


PSEUDO OPS.) 


Write a MACRO to move n words from argument #2 to argument #3. N is 


argument #1, Write an example of the CALL. 


Write a MACRO to: swap N words from two given locations. Write 


an example of the CALL. 
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EXERCISE No. 9 


1. Write the coding for the File Control Block, File Designator 


2. 


Word, and Buffers for an input tape file with the following parameters: 


Fixed length records 


Record size 60 words 

Block size 300 words 
Two buffers 

File Code ; AB 


Standard labels 

Multireel file 

File name TAPE-FILE 

Location of File Control Block TPFILE 
Location of File Designator Word FILEWD 


Write the coding for the File Control Block, File Designator Word, 
Buffers and Working Storage Area for an input BCD card file with the 
following parameters: 

File Code I* 

System Standard Format 

One Buffer 


Location of File Control Block CDFILE 
Location of File Designator Word CARDWD 


Give the effective address of the following examples: 


a. LDA A,* 
A . B,*5 
B LDX5 c,1 

b. LDA *+1,1 


LDQ *-1,* 
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EXERCISE NO. 9 


a 
oo LDX1 B,1* 
BHC (X, ) -F C,*1 
c es D,*5 

D shes 10,DU 

140 (X,) ADXL 15,DU 


4. Form the one's complement of ABLE in BAKER. 


5. Turn on bits 1, 13-15, and 27 and turn off all others in SAM... 
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2. 


EXERCISE NO. 10 


Write the coding for the File Control Block, File Designator 
Word, Buffer, and Working Storage Area for an output card 
file with the following parameters: 


File Code P* 

Standard System Format 

One Buffer 

Location of File Control Block PUNCD 
Location of File Designator Word PDWD 


Using the card file described in No. 1 above, write the 
following File and Record Control (GFRC) CALL's: 


a. OPEN 
b. CLOSE 


Write the coding for the File Control Block, File Designator Word, 
Buffer for an output tape file with the following parameters: 


File Code TO 
Variable Length Records 


Record Size 50 words 
Block Size 200 words 
Two Buffers 


Location of File Control Block OTFILE 
Location of File Designator Word OTWD 


Using the tape file described in No. 3 above, write the following 
File and Record Control (GFRC) CALL's. 


a. OPEN 
b. CLOSE 
c. PUT 


Using CALL WIREC, write the coding to punch a binary card and other 
required parameters, 


Using CALL WIREC, write the coding to punch a Hollerith card and 
any other required parameters, 


Using CALL WIREC, write the coding and any other required parameters 
to print a 20-word line. 


297 


9. 


10. 


ll. 


12. 


13. 


14, 


EXERCISE NO. 19 
Using CALL WIREC, write the coding and any other required parameters 
to create a tape record of 15 words. 


Using CALL PUNCH, write the coding and any other required parameters 
to punch a binary card, 


Using CALL PUNCH, write the coding and any other parameters to 
punch a Hollerith card. 


Using CALL PRINT, write the coding and any other parameters to write 
a 22-word line. Skip to the top of page after printing. 


Write the IOEDIT control parameters and codes to insert 30 characters 
in the first line of the heading. 


Write the IOEDIT control parameters and codes to print a sub~heading. 


Write the IOEDIT control parameters and codes to insert a sequence 
number in punched cards beginning with 00000100. 


GMAP WORKSHOP PROBLEM 
(Optional) 


PROBLEM DEFINITION 


The GMAP Workshop problem consists of reading an input file of data 
cards, performing calculations on fields contained in these cards and 
printing the results on a report. 


The input cards have four data fields labeled A, B, C & D respec~ 
tively and a text field. The numeric input data from fields A, B, 

C & D must be converted from BCD values to binary values for calcula- 
tions. After performing the calculations on these four fields, the 
results should be converted to BCD for output. The text field is 
then moved intact to the output areas, 


Print line images should be edited by inserting decimal points and 
suppressing leading zeroes. These results should be formatted as 
specified. 


« 


The program solution consists of three subprograms which form one 
program. Sub-program ONE is themain or executive routine that con- 
sists solely of calls to the subroutine modules contained in subpro- 
gram TWO and subprogram THREE. The sequence of the calls inserted 
into subprogram ONE determines the sequential order of processing at 
execution time. This process is repeated until all data cards have 
been processed and the job is terminated. 
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th tn 


GMAP COURSE 


WORKSHOP PROBLEM JOB STACK 
(Assignment No. 1) 


NDECK 


NDECK 


NDECK 


DUMP 
5K, , 1000 
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(program one) 


(source cards) 
(program two) 
(source cards) 


(program three) 


(source cards) 


LOE 


PROGRAM TWO 


$ GMAP 


INIT SAVE | 
(Initialize File and Recor 


Control (GEFRC) files) [~ 


“RETURN INIT 


INPUT SAVE 


(Read data cards) 
RETURN INPUT 


OUTPUT SAVE 
{Punch output card; print 
output report) 
RETURN OUTPUT 


(Close File and Record Con 


GMAP WORKSHOP ASSIGNMENT 


PROGRAM ONE 
GMAP 

CALL INIT 
CALL INPUT 
CALL TOBIN 
CALL CALC 
CALL TOBCD 
CALL EDIT 
CALL OUTPUT 


CALL wAPUP 


PROGRAM THREE 


$ GMAP 


TOBIN SAVE 


(Convert BCD data to 
binary) 


RETURN TOBIN 


CALC SAVE: 
(Perform calculations) 


RETURN CALC 


TOBCD SAVE 


(Convert binary to BCD) 
RETURN TOBCD 


EDIT SAVE 

(Edit punch and print 

lines) 
RETURN EDIT- 


GMAP COURSE 


CLASS PROBLEM 


TOBIN 


ZERO ZONE BITS IN- 
RDWRK THRU RDWRK+4 


ASSIGNMENT NO, 2 


RDWRK contains the input 
card image. 


ZERO Q-REG 


MULTIPLY BY TEN 


ADD FIRST (OR NEXT) 
DIGIT TARIING., ae LEFT 
OF RDWRK FIELD T 


STORE Q IN 
ABIN 


CONVERT RDWRK 
"B" TO BBIN 


CONVERT RDWRK 
"c" TO CBIN 


CONVERT RDWRK 
"p" TO DBIN 


EXIT 
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ASSIGNMENT NO. 3 


1. Assume EBIN, FBIN, and 
SEQBIN single precision 
fixed point binary num- 
bers with a binary point 
to right of Bit 35. 


EBIN =- 


ABIN-DBIN+BBIN-CBIN 


2. ESIGN and FSIGN will con- 
tain the sign of E and F, 
respectively. 


FBIN = ABIN-BBIN-DBIN-CBIN 


Store FSIGN 


Add 1 to 
Input Count 
(SEQBIN) 
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GMAP COURSE 


CLASS PROBLEM 


, a 
( TopcD ASSIGNMENT NO. 4 
\j ie 


EBCD and FBCD are double 
CONVERT EBIN (36 BITS) | Prec teion words. 
TO EBCD (10 BCD CHARS. | 

4 
Mi cick ec lnchea het 2. SEQBCD is a single precision 
| word. 


CONVERT FBIN (36 BITS) 
TO FBCD (10 BCD CHARS. 
| RIGHT JUSTIFIED) 
| 


CONVERT SEQBIN (36 BITS) 
TO SEQBCD (3 CHARS. 
RIGHT JUSTIFIED) 
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EDIT EBCD TO: | 
(EEEEEEE. EEES) 


|EDIT FBCD TO: 
(FFFFFFF.FFFS) 


| 


ZERO SUPPRESS -EBCD & 
| FBCD TO DECIMAL. 
S = BLANK IF PLUS AND 


MOVE SEQBCD, EBCD & 

FBCD & VARIABLE FIELD 
TO PRIOUT, SEE DATA 
FORMAT. 


GMAP COURSE 


CLASS PROBLEM 


’ ASSIGNMENT NO. 5 


PRTOUT located in labeled common 
I¢.WRK. 


GMAP COURSE 


CLASS PROBLEM 


ASSIGNMENT NO. 6 


: Perform all I/O functions 

INITIALIZE FILES. SET | using File and Record Control (GEFRC). 
UP PRINT HEADING AS PER 

FORMAT. 


| 


INPUT 


READ CARD TO RDWRK IF 
E.0.F. GO TO WRAPUP 


PRINT BODY LINE FROM 
PRTOUT 


| CLOSE FILES 
| MME GEFINI | 
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GMAP COURSE 
CLASS PROBLEM 


INPUT ITEM DESCRIPTION 


Input Card Format 


{12} 3---8]9 --12] 13--18] 19-24] 25---30 [31 


VARIABLE-LENGTH FIELD "vy" 


50 CHARACTERS MAXIMUM 


NUMERIC DATA FIELDS ALPHANUMERIC DATA FIELDS 
2 


Description 
1. Input item is in BCD. 


2. Numeric data fields contain positive integers; field "C" does 
not contain zero, 


3. Each numeric data field is right-justified within its own area. 
It does not contain leading zeroes. 


4, Variable-length field "V" contains some type of alphanumeric 


_ descriptive material, If present, field "V" begins with Col- 
umn 31, — 
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GMAP COURSE 


CLASS PROBLEM 


Printed Report Format and Description 

The printed report will consist of the following: 

1. Heading line - Any desired information 

2. Sub-heading line - Any desired information 

3. Body lines - The body line should be double-spaced. The 


print positions for each of the fields in the 
body line is as follows: 


Char. position Field 
1-9 Blank 
10 - 12 Seq. No. 
13 - 18 Blank 
19 - 30 EBCD 
31 - 36 i Blank 
37 - 48 FBCD 
49 - 54 Blank 
5—_——— Variable Field 
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GMAP COURSE 


CLASS PROBLEM 


SAMPLE PRINTED REPORT 


CLASS PROBLEM - JOHN SMETH 


Heading Line 


Sub-heading Line | AUG, --14, 1972 2:30 P.M. 
Body Lines hood 2345.123- 2222.123 FIRST OUTPUT 
. <9 2.000 99995999.000- EXAMPLE 
3 12653.070 1.000 - THIS MAY BE 50 CHAR. 
4 .099~ 234.000- NO DECIMAL POINT USED 


etc. etc. 


Field "vy" 
sequence No. 
Field "F" 
Field "gE" 
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OPTIONAL PROBLEM NO. 1 


SUMBIT CLASS PROBLEM 


1. BLANK THE PRINT AREA USING INDEXING. 


2. USING FILE AND RECORD CONTROL (GFRC) 


a. OPEN THE FILES 

b. USE CALL GET AND MOVE THE RECORD TO WORKING STORAGE. 
c. EOF ENCOUNTERED CLOSE FILES. 

d. USE MME GEFINI. 


3. CHECK THE FIRST WORD OF WORKING STORAGE FOR CODE SUMBIT. 
4. CODE NOT EQUAL TO SUMBIT. 

a. MOVE THE RECORD TO THE PRINT AREA. 

(USE THE DOUBLE REPEAT FOR THE MOVE) 

b. MOVE AN ERROR MESSAGE TO THE PRINT AREA. 

c. USE CALL PRINT TO PRINT THE RECORD. 
5. CODE EQUAL TO SUMBIT. 

a. COUNT THE BITS SET TO ONE IN WORDS 3 AND 4. 

b. MOVE THE RECORD TO THE PRINT AREA (USING TALLYS). 

c. CONVERT THE SUM OF BITS FROM WORDS 3 AND 4 TO BCD. 


d. MOVE BCD SUM TO PRINT AREA. 
e. PRINT THE VALID RECORD WITH THE SUM USING CALL PRINT. 


OPTIONAL PROBLEM NO. 2 


Given values A, B, and C (all values 1) 
IF A=B=C then X¥ =A+B4+C 


IF A= Bor B=CorA#=C_ then add the two equal 
values and multiply by the third = Y 


IF A #B#C_ then divide largest by smallest and 
subtract middle = d. 


310 


-GMAP COURSE 


WORKSHOP PERFORMANCE CHART 


NAME: a 
CLASS NO.: 


sa reenenemnemeenamtemenmmenmaenenene ee 


WORKSHOP PROBLEM 
CODED DEBUGGED 
TOBIN | 
CALC 
TOBCD 
EDIT 
INIT | 
INPUT 
OUTPUT 
WRAPUP 
OPTIONAL PROBLEM NO, 2 
OPTIONAL PROBLEM NO, 3 


EXERGISES : 


#1 #6 

#2 #7 

#3 #8 

#4 #9 
#5 ; #10 


MACRO BOOL SYMDEF 
INE/IFE/IFL/IFG OCT SYMREF 
IDRP | VFD EQU 
RPT . DEC BLOCK 
PMC BCI USE 


TIL/TTLS . ARG SET 
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QUIZ NO, 


1 
2 


10 


SERIES 6000 


GMAP PROGRAMMING 


COURSE 605 
QUIZZES AND FINAL EXAM 


TITLE 
Overvteiy and Data Quiz 
Instruction Counter 
Tally Operations 
Miscellaneous Operations 
General Quiz 

Macro Operations 


Effective Address and File and Record 
Control (GFRC) Quiz 


File and Record Control (GFRC) Examination 
GMAP Quiz 9 
GMAP Quiz 10 


Final Examination 


' PAGE 


313 
315 
316 
317 
318 
322 


323 


324 
326 
335 


341 


1. 


2. 


OVERVIEW AND DATA QUIZ 


Name the three component modules of the S 


eer ntammrererent 


Name six peripheral devices available wit 


> a ns = 3 


> 


Maximum memory size on the Series 6000 is 


313 


eries 6000, 


t) 


h the Series 6000. 


and 


rd 


QUIZ NO. 1 


QUIZ NO. 1 
Page 2 


Fill in missing information as it will appear on the listing when 
the following pseudo operations are assembled by GMAP. 


-LOCATION | INSTRUCTION CARD 


000600 DATA @CT 


DEC 


314 


IMAGE 


2,75,7746,-2 


2, SEPTEMBER 
18/DATA,H12/CR 
H36/ASEA 
624/74,6/2,6/-1, 
36/40, 2/,4/-6 


-4,1,+3,2B27 


1B71,-8B63,100B68 


QUIZ NO. 2 
INSTRUCTION COUNTER 


Fill in missing information is it would appear after the execution of 
each instruction in the order of execution. 


MEMORY OR REGISTER 
OCTAL OCTAL CONTENTS 


LOCATION INSTRUCTION AFTER EXECUTION 
000500 START LDX5 5,DU X5= 
LDX7 -7,DU X7= 
LDX2 ~7,DL X2= 
LDA 2,DU A=. 
000601 BETA TRA ALPHA IC= 
000602 ; STC1 SAVEL SAVE1= 
000603 TSX3 TEST X3= 
000604 Cy STC2 SAVE2 SAVE2= 
000605 TRA J Ice 
000606 ; TRA K+ Ic= 


000700 ALPHA LDI RGR IR= 
000701 STI SAVEL SAVE1= 
000702. LDX2 RGR X2= 
000703 TRA ~  BETA+1 Ic= 
000704 RGR OCT 000200404000 

000705 SAVEL ZERO 

000706 TEST 

000707 

000710 TRA 0,3 Ic= 
000711 SAVE2 ZERO 25 

000712 > 5 RET SAVE2 Ic= 
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QUIZ NO. 3 


TALLY OPE LATIONS 


Sixty characters are stored in ten words in memory beginning at 
location DATA. Store the characters, one character to a word, in 
right justified form with leading zeros in a sixty-word table 


beginning at location SPRED. 


You are given a table of 100 one-word values stored in memory 


beginning at MAYBZ. Move all nonzero values to a table starting 


‘at NOZER. Put the number of nonzero values you have found into 


memory cell NOZER-1. 


Write the octal representation of the value resulting from each 


of the following pseudo operations: 


a. TALLY 1024, 48 
b. TALLYD 384,40,4 
ce. TALLY 2048,18,3 
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3. 


QUIZ NO. 4 
MISCELLANEOUS OPERATIONS . 


TRANS contains a one digit BCD code in right justified form. 


Write the coding which will test the code for a range of 0 thru 9. 
If not 0 thru 9, branch to ERROR, If it is one of the digits 0 


thru 9, branch to UPDATE. 

Location BRANCH contains a TRA 0. If location CODE contains al, set 
the instruction at BRANCH to transfer to RETURN. If CODE contains a 
3, set the instruction to transfer to CALC. 

A one word field called CODE normally contains only positive BCD 
numeric characters. Check the field for the presence of non-numeric 
characters. If any are found, branch to ERROR. 


Set the 800 words of memory beginning at location BUILD to zero. 


Sum the 100 words stored in TABLE and store the sum in SIGMA. 
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QUIZ NO. 5 


GENERAL QUIZ . 
SECTION I 


This section of the quiz consists of True-False items, each of which 

has a value of one (1) point. Enter your answer for each item on this 
sheet, making sure that you check the correct line for the corresponding 
test item. 


1. The BLOCK pseudo-op may be used to assemble data and/or 
instructions into blank common. 


2. The TZE instruction will transfer and turn off the zero 
indicator if it is on. 


3. The expression (Y-pair) means any two sequential memory 
locations that begin at an even address. 


4, The contents of an index register may be incremented or 
decremented. 


5. LDX 3,4 will load X3 with contents of Location 4. 
6. LDxX4 3,DL will load X4 with zeros. 

SECTION II 
This section of the quiz consists of multiple choice items, each of which 
has a value of two (2) points. Each wrong anSwer will deduct two points 
from the total. Enter your answer in the A, B, C, or D column on this 
sheet, making sure that you check the correct line for the corresponding 


test item. 


NOTE! There is only one (1) correct answer for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong: 

1. At assembly time-- 
LDA  =MLDX1¥5,DU 


A, Will generate an entry in the literal pool. 


B. The LDA is an instruction literal. 
C. The LDA is a direct operand instruction. 
D, Invalid coding. 
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QUIZ NO. 5 


Page 2 
2. LDA =MTRABLOC,5 
The above coding is an example of: 
A. Direct upper (DU) address modification. 
B. An instruction literal. 
CG. An instruction literal, but the ",5" is illegal. 
D. An illegal operand. 
3. Given the following coding example, what will be the contents 
of the A and Q registers after execution of the LDAQ instruction? 
000062 LDAQ = TABLE2 
000063 TRA OUT 
000064 TABLEL DEC 5 
000065 DEC 6 
000066 DEC 7 
000067 TABLE2 DEG 1 
000070 DEC 2 
000071 DEC 3 
A. A=6,Q=7 
B. A=7, Q=l 
Cc. Az=1,Q=2 
D A= 2, Q == 3 
4. Indicate the coding which will store characters 2, 4, and 5 


from the Q register to the same character positions of location 
xX. , 


STCQ X,13 

STCQ X,26 

STcQ X,31 

None of the above. 
TABLE OCT ~-43 


The above line of coding will cause which of the following octal 
configurations to be generated? 


100000000043 
777777777735 
777777777743 


400000000043 
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QUIZ NO. 5 
Page 3 

6. LDA 5,DU 

In this instruction, the number five is: 

A. Found in bits 18 - 35 of the instruction itself, 

B. Found in bits 0 - 17 of the instruction itself. 

C. Memory location five, 

D. Memory location five as modified by the DU directive. 


7. LDA ,dU 


The above instruction will cause which of the following octal 
contents to appear in bits 0 - 17 of the instruction? 


A. 000023 
B. 000000 
C. 235003 
D. 235007 


8. STX2 0,DL 
What, if anything, is wrong with this instruction? 
A. Nothing is wrong with this coding. 
B. The DL should be changed to a DU. 
C. The zero operand is illegal in slave mode. 
D. Direct type address modification is not allowed with a STX2, 


SECTTON III 


This section of the quiz consists of completion type items, each of which 
has a value of three (3) points. Each wrong answer will deduct three points 
from the total. 


‘NOTE! 


Each answer must be entirely correct to receive credit. No partial 
credit will be given (1 or 2 points) or items which are "almost"! 
correct, 


All answers are brief, and should be entered in the space provided 
on this sheet, 


1, TSX1 30113 
Prior to the execution of the above instruction, the IC contains 


value 1122, and the 30113 is an octal number. What will the IC 
contain (in octal) after execution? 


i ee 
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QUIZ NO. 5 
Page 4 


2. Referring to the information and conditions set forth in Item 


(Question) #1, what will be the octal contents of index register 
one after execution? 


3. Show the binary contents of a literal generated by: = 1.5B7 


to 
i] 


t; 


QUIZ NO. 6 
MACRO OPERATIONS 
Write a MACRO procedure to: 
a. Clear N words 


b. Move N words from a given location to another given 
location. 


¢. Swap N words from two given locations. 


Write an example for the CALL of each of the above examples. 
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2. 


EFFECTIVE ADDRESS AND GFRC QUIZ 


QUIZ NO. 7 


Give the effective addresses of the following instructions. 


a. 


B+C (X1) 
A 


F 


‘LO#C(X5) 


Reverse the bits in the upper half of CHAR. 


LDA 
LDQ. 
LDX5 


LDA 
LDQ 


LDX1 


STX1 


Ter 7 
é oe. 


SBX1, 


ADX1 


B5,*3 
A,l 


*41,1 
on 


B,1* 


if CHAR, = ] turn it off 


if CHAR, = 0 turn it on 


Show the coding to step through TAB until you find a zero word 


using index registers. 


Define the following: 


a. File Control Block . 


c. Buffer 


b. File Designator Word 
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QUIZ NO. 8 


FILE AND RECORD CONTROL (GFRC) EXAMINATION 


The following statements are either true or false. Write in the blank on 
the left a T for true or F for false. 


1. A file must be opened before it can be read from or written 
on. 


2. The user may open all his files with the use of one OPEN 
command, 


3. If the user tires to OPEN a file that is already open, he 
will be aborted. 


4, If the OPEN routine determines that a file has been assigned 
to SYSOUT, but the file control block for the file does not 
indicate standard systems format, the user will be aborted. 


5. After executing a GET, the current record index (word 0 of 
the file control block) contains the location of the first 
data word of the requested logical record. 


6. When executing a GET, the EOF exit will be taken any time 
that any file mark is found. 


7. The user can obtain the previous logical record processed 
by using the GETBK command. 


8. The PUT command must be used any time the user desires to 
move a logical record from the input buffer to working: 
storage. : 


9. The PUTBK command can be used if the programmer desires to 
put his logical record at the beginning of the next buffer, 
regardless whether or not the current buffer is full. 


10. CALL PRINT always requires a CALL IOEDIT to have been pre- 
viously executed. 


1l. Every time a CALL GET or CALL PUT is executed, the physical 
device (tape, for example) will be moved. 


12. All the information in a file control block is stored there 
by the user via the FILCB macro. 


13. File and Record Control (GFRC) subroutines are loa¢eé into memory 
by General Loader (GLOAD). 
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TEE dl 


14. 


15 ‘ 


. 16. 


17. 


18. 


19, 


20, 


21, 


22. 


23. 


24. 


25. 


'File and Record Control (GERC) does not use GCOS. 


QUIZ NO. 8 
Page 2 


The subset of File ‘and Record Control (GFRC) used by. the user resides 
in a special area within. 


Standard magnetic tape labels are 14 words long. 


Random disc/drum files must be processed using logical record 
processing commands, 


In the standard system format a block serial number will 
exist as the first word of each block. 


When output is to be stacked on SYSOUT, the user must allow 
for two extra words in the buffer(s). 


The only type of records File and Record Control (GFRC) can handle 
are variable‘length records. 


One file control block must be provided for each file used 
in the program. 


Mixed density is not allowed within a Magnetic tape file 
processed by File and Record Control (GFRC) . 


The OPEN and CLOSE routines obtain their orders from file 
designator words, 


When buffers are used in conjunction with File and Record 
Control (GFRC) logical record processing commands, each buffer 
must be one word larger than the largest physical record it is to hold. 


When using the command READ, the user must provide his own 
list of control words. 


QUIZ NO. 8 
Page 3 


To the left of each function listed in column "A" write the number of the 


item listed in column "B" that performs this function. 


Wat 


Primary communication between the 
user program and File and Record 2. 
Control (GFRC) subroutines 


3 

Provides information to the OPEN and 4. 
CLOSE routines 5. 
6. 

Whenever the logical record blocking/ 7 
deblocking facilities of File and &. 
Record Control (GFRC) are used, the 9, 
input/output buffers must meet this 10. 
requirement dl. 
12, 

Used by GCOS to assign physical 13. 
devices to the various files used 14, 
by the program 15. 
16. 

System macro-instruction used to define 17. 


file control blocks 


Pseudo-operation commonly used to 
define file designator words 


Used to initialize files so that they 
may be properly accessed by other 
File and Record Control (GFRC) functions 


Used to obtain the next logical input 
record from a designated input file 


Used to move a logical record from 
working storage into an output buffer 


To initiate reading of a physical 


record with the user providing the 
list of control words (DCW's) 
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eh 


GETBK 

One Word greater than 
physical record 
Standard Labels 

File Control Blocks 
CALL 

GET 

PUT 

PUIBK 

COPY 

READ 

File designator word 
File Control Cards 
FILCB 

OcT 

OPEN 

VFD 

RDREC 


QUIZ NO. 8 
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The following statements are followed by a series of choices, only one of 
which is correct. Read each item carefully and mark the correct answer. 


1. The command used to initialize the edit functions, such as those used 
when printing or punching is: 


OPEN 
IOEDIT 
PRINT 
PUNCH 


| 


2. The File and Record Control (GFRC) command with which the user can either 
allocate space within a buffer for a logical record and, if desired, move 
that logical record into the buffer is: 


GET 


| 


3. The pseudo-operation used in conjunction with all File and Record 
_ Control (GFRC) commands is: 
oe ERLK 
IDRP 
SAVE 
CALL 


| 


4, The File and Record Control (GFRC) command used to disconnect files 
on which no further activity is to be performed is: 


CLOSE 
PUTBK 
RELSE 
SETOUT 


5. The File and Record Control (GFRC) command used to set a currently 
open file to an output file is: 
CLOSE 


6. The File and Record Control (GFRC) command that may be used to obtain: 
the next logical input record from a file is: 


GET 
PUT 
CLOSE 
RELSE 


Oe 
etme rescre 


10. 
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For disk and drum two types of files are provided: 


Variable- and fixed-length 

File Control Block and File Designator Word 
Linked and Random 

Letter and Nail 


In the standard system format data blocks (physical records) may be 
variable in length up to a maximum of: 


320 bits 

321 words 

320 characters 
320 words 


If in standard system format only one of the five media named below 
may use header and trailer labels. Indicate which. 


Card Reader 
Magnetic Tape 
Paper Tape 
Disk/Drum 
Card Punch - 


reer 


The maximum block (physical record) size allowed with File and Record 
Control (GFRC) is: 

320 words 

1024 words 

4095 characters 

4095 words 


1. Define the following terms: 


2. 


a. 


Ce 


Physical Record: 


Logical Record: 


File Control Block: 


File Designator Word: 


Buffer: 


File: 
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What File and Record Control (GFRC) commands obtain information from 
the file designator words? 


Why are there report codes and media codes in SYSOUT- records? 
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ry 


Why must buffers that are used with logical records processing be one 
word larger than the largest physical record? 


What are the types of records that can be handled by File and 
Record Control GFRC? 


What are the characteristics of Standard System Format? 


List the significant capabilities that are provided when Standard 
System Format is used. 


i 
‘ 


What features does File and Record Control (GFRC) provide 
the user? 
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QUIZ NO. 9 


SECTION I 


GMAP QUIZ 9 


This section of the quiz consists of True-False items, each of which 

has a value of one (1) point. Enter your answer for each item on this 
Sheet, making sure that you check the correct line for the corresponding 
test item. 


1. The following coding will convert one binary word to seven (7) 
BCD characters, 


LDX1 0,DU 

LDA x (X is some binary number) 

RPT 6,1 

BCD PUB,1 (PUB is the start of the 
- conversion table) 

STQ DATA 

BCD Q,1 

QLS 30 

STQ DATAtL 


2. The following is a valid literal expression: =12H JUMP HOME. 


3. STCA LOC,40 will affect bit positions 18-23, 
4, STCA LOC,04 will affect bit positions 18-23. 
3. HERE TRA **,5 will transfer to location HERE plus 


the value in X5. 
6. LDX4 =1B18,DU will turn on bit zero in X4. 


SECTION IT 
This section of the quiz consists of multiple choice items, each of which 
has a value of two (2) points. Each wrong answer will deduct two points 
from the total, Enter your answer in the A, B, C, or D column on this 
'gheet, making sure that you check the correct line for the corresponding 
test item. 
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NOTE: 


QUIZ NO. 9 
Page 2 


There is only one (1) correct answer for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong! 

1. What is meant by the expression =1B17? 

A. Aone in bit position seventeen. 

B. A type of airplane. 

C. Aone followed by seventeen zero bits. 


C. Aone followed by seventeen zeros. 


2. Ina floating-point number in memory the binary point of the 
mantissa is: 


A. Following bit 0 
B. Following bit 7 
C, Following bit 8. 
D. Following bit 35 
3. LDA =.5B3,DU 


The above line of coding will cause which of the following octal 
configurations to be generated? 


A. 500000235003 
B. 400000235003 
C. 200000235003 
D. 000000235003 


4, We wish to move fifty words from table A to table B. The two 
tables were established as follows: 


A EBSS- 50 
B  EBSS- 50 


Which of the following coding examples (A or B) will do the job? 


A. LDX3  A,DU B. LDX7 50,DU 
LDX4 B,DU LDAQ.A-50,7 
RPD =—_- 25,2 STAQ B-50,7 
LDAQ 0,3 SBX7 2, DU 
STAQ 0,4 TNZ = -*3 


QUIZ NO. 9 
Page 3 


3. =32.7B7 
This literal represents a/an: 

A. Floating point number 

B. Fixed point number 

C. Integer 

D. Octal literal 

6. When using the DEC pseudo-op, what over-rides all other 
designations in determining whether the constant will be fixed 
or. floating? 

A. The letter B 

B. The letter D 

C. The letter E 

D. A decimal point 

7. <A floating point number in memory has the following octal contents: 


000260000000,. How many shift operations will be required to 
normalize this value? 


cae ot ; 
__sosB. SG 
Sais o* ig: 28 

D 1 


SECTION IIT 


This section of the quiz consists of completion type items, each of which 
has a value of three (3) points. Each wrong answer will deduct three points 
from the total. 


NOTE: Each answer must be entirely correct to receive credit. No partial 
credit will be given (1 or 2 points) or items which are "almost 
correct. 


All answers are brief, and should be entered in the space provided 
on the following sheet. 
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How many times will the instruction at X be executed? 


IDX2 0,DU 
RPT 14,1, TMI 

x LDA Z,2 

Zz DEC Ojae9 mn Syek ees 


The number 013461000000, is in core at location X. Show the 
octal coatents of the E and A registers after execution of 
a FLD x. 


Is the mantissa of the number in Item (Question) #2 positive 
or negative? 
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QUIZ NO. 10 


SECTION I 


GMAP QUIZ10 __ 


This section of the quiz consists of True-False items, each of which 
has a value of one (1) point. Enter your answer for each item on this 
sheet, making sure that you check the correct line for the corresponding 


test item. 


1. If the letter @ is coded in Column 7 of a source deck card, 
a NOP instruction may be inserted into the program by the assembler. 
2. For the following coding the effective transfer address depends 
upon the contents of Index Register four (X4). 
TRA TALLYX, I 
TALLYX TALLYC ADDRS,12,%4 
3, The tally run-out indicator is not affected by using IT type 
modification. 
4, The instruction: LDAQ Y will not execute if Y is an odd address. 
5. STBA. LOC,40 will affect bit positions 0-8. 
6. STBA LOC,02 will affect bit positions 24-29. 


SECTION IT. 


This section of the quiz consists of multiple choice items, each of which 
has a value of two (2) points. Each wrong answer will deduct two points 
from the total. Enter your answer in the A, B, C, or D column on this 
sheet, making sure that you check the correct line for the corresponding 


test item. 


NOTE! 


There is only one (1) correct answer for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong! 


The correct coding at the end of subroutine D@IT which will 
return us back to the normal return is: 


TRA BETA, 1 TSX1L DOIT 
ARG ALPHA 

TRA 2,1 ARG BETA 

| STA BOOL 

TRA BETAtL 

TRA TSX1+3 
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GOOD LDA ALPHA, *N 
ALPHA LDQ BETA, *5 
BETA CMPA _ STAR,DU 


In the above program, the effective address of the LDA 
instruction is: 


ALPHA 
STAR+C (X5) 
BETA+C (X5) 
ALPHAtC (X5) 


What is the effective address of the following coding sequence? 


X+C(X6) --- 
Y+C(X7) --- 


W 
W ee X 
Y¥ 
Z 
W 
X+C (X6) 
¥+C (X7) 
z 


The instruction 000026735011, is contained in memory location 
BETA. Its representation on a symbolic coding form would be: 


BETA ALS 22,1 
BETA ALS 26,1 
BETA ALR 22,1 
BETA ALR 26,1% 


What is the maximum number of levels of indirection permitted? 
Less than 63 

63 

64 


Time limit consideration only. 


336 


QUIZ NO. 10 
Page 3 


6. LDQ PLACE, * 


The above coding example employs which type of address modification? 


__oAR SOR 
Pe ee: 
os es, aE 
tens De: OE 


SECTION III 
This section of the quiz consists of completion type items, each of which 


has a value of three (3) points. Each wrong answer will deduct three points 
from the total. 


NOTE: Each answer must be entirely correct to receive credit. No partial 


credit will be given (1) or 2 points) or items which are "almost" 
correct, 


All answers are brief, and should be entered in the space provided 
on this sheet. 


1. LDX3  0,1* 


Prior to the execution of the above instruction, the contents 
of the various registers and memory cells are as follows: 


(ALL ARE IN OCTAL) © 


X1 000177 

x3 002207 

177 001406000000 
contents 307 001114000000 
of core 1406 000307000000 
locations 1760 000014000000 


2207 001760000000 


What will be the octal contents of index register three after 
execution? 


2, Referring to the information and conditions set forth in Item 
(Question) #1, what will be the octal contents of index register 
one be after execution? 
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3. DUMMY MACRO 


K - SET 0 
IDRP #2 
K SET K+1 
IDRP 
TRA A+K 


ENDM DUMMY 
If we use the above MACRO with this calling sequence: 
DUMMY ABLE, (2,3,4,5,6,7),BAKER 


What would be the actual value of K when the transfer 
instruction is built by the assembler? 
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GMAP EXAM | 
SECTION ONE 
This section of the exam consists of twenty True-False items, each of which has 
a value of one (1) point. Each wrong answer will deduct one point from the 
total of twenty possible points for this section. Enter your answer for each 
. Item on the answer sheet provided, making sure that you check the correct 
line for the corresponding test item, , 
1. The slave prefix area can be accessed by a program in the slave mode. 


2. The slave service area can be accessed by a program in the slave mode. 


3. The BLOCK pseudo-op may be used to assemble data and/or instructions into 
blank common. 


4, The TZE instruction will transfer and turn off the zero indicator if it is 
on. : 


5. The following coding will convert one binary word to seven (7) BCD characters. 


7 


LDX1 0,DU 

LDA x (X is some binary number) 
RPT 6,1 

BCD PUB,1 ‘\ (PUB is the start of the 
STQ DATA ‘a conversion table) 

BCD PUB, 1 re 

QLS 30 

STQ DATA+1 


6.. The following is a valid literal expression: =12H JUMP HOME. 


7. If the letter @ is coded in Column 7 of a source deck card, a NOP instruc- 
tion may be inserted into the program by the assembler. 


8. For the following coding the effective transfer address depends upon the 
contents of Index Register four (X4). 


TRA TALLYX, I 


TALLYX TALLYC ADDRS,12,%*4 
9. The tally run-out indicator is not affected by using IT type modification. 
10. The instruction: LDAQ Y will not execute if Y is an odd address. 


ll. The expression (Y-pair) means any two sequential memory locations that begin 
at an even address. 
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12. 
13. 
14, 
15. 
16. 


17. 


18. 
19. 


20. 


The contents of an index register may be incremented or decremented. 


STCA 


STCA 


STBA 


STBA 


TRA 


LDX 


LDX4 


LDX4 


LOC ,40 will affect bit positions 18-23. 
LOC,04 will affect bit positions 18-23. 
LOC,40 will affect bit positions 0-8. 

LOC,02 will affect bit positions 24-29. 


**,5 will transfer to location HERE plus the value 
in X5. 


3,4 will load X3 with bits 0... 17 of location 4. 
3,DL will load X4 with zeros. 


=1B18,DU will put a bit in X4, 


Go on to SECTION TWO of the test at this time. 
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GMAP. EXAM 
SECTION TWO 


This section of the exam consists of twenty-five multiple choice 
items, each of which has a value of two (2) points. Each wrong answer 
will deduct two points from the total of fifty possible points for this 
section. Enter your answer in the A, B, C, or D column on the answer 


sheet, making sure that you check the correct line for the corresponding 
test item. , 


NOTE! There is only one (1) correct answer for each item in this section, 
Answer sheets which contain more than one answer per item will be 
considered to be wrong! 


2l. Which of the following coding examples represents IR type modification? 
A. ADR, N*¥ 
B, ADR, 2% 
Cy ADR, * 
D. ADR, “N 


22. What is meant by the expression =1B17? 


A. a one in bit position seventeen. 

B. a type of airplane. 

G. a one followed by seventeen zero bits. 
Dd. a one followed by seventeen zeros. 


23. Given the following MACRO prototype: 


MAC MACRO 
LDA #1 
ADA 42 
STA #3 
ENDM MAC 


Assuming that all symbols have been defined, which of the following 
examples contains improper coding to use the above MACRO? 


A. PLEASE MAC =20DL,=30DL,CAT 
B. GO MAC (ABLE, 4) , CAT, DOG 
C. GET MAC GOOD , BAD, INDIFF 
D. HELP MAC (,4),=45, UNABLE 


24. . At assembly time-- 
LDA =MLDX1$5 ,DU 
A. will generate an entry in the literal pool. 
B. The LDA is an instruction literal, 


C. The LDA is a direct operand instruction, 
D. Invalid coding. 
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25. 


26. 


27. 


28, 


29. 


30. 


Ina floating-point number in memory the binary point of the 
mantissa is: 


A. following bit 0 
B. following bit 7 
C. following bit 8 
D. following bit 35 


The following coding is used to go to a subroutine called "DOIT" 
with the indicated normal return: 


TSXl DIT 
ARG ALPHA 
ARG BETA 
STA BODL (this is the normal return) 


The correct coding at the end of subroutine D#IT which will return 
us back to the normal return is: 


A. TRA BETA, 1 
B. TRA 2,1 
C. TRA —s BETA+1 
D. TRA TSX1+3 
LDA —- =MTRABLOC, 5 


The above coding is an example of; 


A. Direct upper (DU) address modification. 

B, An instruction literal. , 

Cc. . An instruction literal, but the ",5" is illegal. 
D. An illegal operand. 


The decimal value of the following floating point number contained 
in a core dump is: 


770700000000. 

A. 5.4687 

B. 0.54687 

Cc. 0.054687 
- D. 0.0054687 

LDA =.5B3,DU 


The above line of coding will cause which of the following octal 
configurations to be generated? 


A. 500000235003 
B. 400000235003 
c. 2000002 35003 
D. 0000002 35003 


In a floating-point literal, why would you use a D instead of 
an E or a decimal point? 


A. To indicate that this is a decimal literal. 

B. ~To cause a literal table dump if the program aborts, 

Cc. To obtain a double-precision number. 

D To assemble the literal directly into the operand of the instruction. 
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coo LDA ALPHA, **N 
ALPHA LDQ BETA, *5 
BETA CMPA  STAR,DU 


In the above program, the effective address of the LDA instruction is: 


A. . ALPHA 

B. STAR+C (X5) 
c BETA+C (X5) 
D, ALPHA+C (X5) 


What is the effective address of the following coding sequence? 


LDA W,* 
W eee X, 6% 
XTC (X6) --- Y,7* 
Yc (X7)--- Zz 
A. W 
B, X+C(X6) 
CG. ¥-+C(X7) 
D. Z 


-The instruction 000026735011, is contained in memory location BETA. 
Its representation on a symbolic coding form would be; 


A. BETA ALS 22,1 
B, BETA ALS 26,1 
CG. BETA ALR 22,1% 
D. BETA ALR 26,1 


Given the following coding example, what will be the contents 
of the A and Q registers after execution of the LDAQ instruction? 


000062 LDAQ =‘ TABLE2 
000063 TRA OUT 
000064 TABLE] DEC 5 ; 
000065 DEG 6 
000066 DEC 7 
000067 TABLE2 DEC 1 
000070 DEC 2 
000071 ; DEG 3 

A, A=6,Q=7 

Be A=7, Q=1 

Cc. A=1, Q=2 

D. A= 2, Q= 3 


Indicate the coding which will store characters 2, 4, and 5 from 
the Q register to the same character positions of location X. 


A. STCQ X,13 
B. 8TCQ X, 26 
C, STCQ X, 31 
D. None of the above. 


We wish to move fifty words from table A to table B. The two tables 
were established as follows; 


A ERSS 50 
B EBSS. 50 


Which of the following coding examples (A or B) will do the job? 


A. LDX3 A, DU B, LDX7 «50, DU 
LDX4 «BDU LDAQ  A-50,7 
RPD 25,2 STAQ _-B-50,7 
LDAQ 0,3 SBX7 2, DU 
STAQ 0,4 TNZ we 
TABLE OCT -43 


The above line of coding will cause which of the following octal 
configurations to be generated? 


A, 100000000043 
B, 777777777735 
c. 777777777743 
D. 400000000043 
LDA 5,DU 


In this instruction, the number five is: 


A. .. found in bits 18 - 35 of the instruction itself, 

B. found in bits 0 - 17 of the instruction itself, 

C, memory location five. 

D. memory location five as modified by the DU directive. 
LDA »DU 


The above instruction will cause which of the following octal 
contents to appear in bits 0 - 17 of the instruction? 


A, 000023 
B. 000000 
C. 235003 
D, 235007 
STX2 0,DL 


What, if anything, is wrong with this instruction? 


Nothing is wrong with this coding. 

The DL should be changed to a DU, 

Tne zero operand is illegal in slave mode. 

Direct type address modification is not allowed with a STX2, 


9A > 
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41. 


42. 


43. 


44. 


45, 


4mat is the maximum number of levels of indirection permitted? 


A. Less than 63 

Be 63 

C. 64 

D. Time limit consideration only. 
=32.7B7 


This literal represents a/an: 


A. floating point number 
B. fixed point number 

G, integer 

D. octal literal 


When using the DEC pseudo-op, what over-rides all other designations 
in determining whether the constant will be fixed or floating? 


A, The letter B 
B. The letter D 
CG. The letter E 
D, A decimal point 


A floating point number in memory has the following octal contents: _ 
000260000000, How many shift operations will be required to normalize 
this value? 


A. 9 
B. 6 
C. 3 

1 


D, 
LDQ PLACE, * 


The above coding example employs which type of address modification? 


A. IR 
B. RI 
C; IT 
D. CI 


Go on to SECTION THREE of the test at this time 
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GMAP EXAM 


SECTION THREE 


This section of the exam consists of ten completion type items, each of 
which has a value of three (3) points. Each wrong answer will deduct three 
points from the total of thirty possible points for this section. 


NOTE! Each answer must be entirely correct to receive credit. No partial 
credit will be given (1 or 2 points) for items which are "almost" 
correct. ‘ 


All answers are brief, and should be entered in the space provided 
on the answer sheet, 


46, TSX1 30113 


Prior to the execution of the above instruction, the IC contains the 
value 1122, and the 30113 is an octal number. What will the IC con- 
tain (in octal) after execution? 


47. Referring to the information and conditions set forth in Item (Question) 
#46, what will be the octal contents of index register one after execution? 


48. How many times will the instruction at X be executed? 
LDX2.—s-O, DU 
RPT 14,1,TMI 
x LDA 225 
Z DEC - 0,-1,-2,-3,-4,-5 
49, The number 013461000000. is in core at location X. Show the octal con- 
tents of the E and A registers after execution of a FLD xX, 
‘50. Is the mantissa of the number in Item (Question) #49 positive or negative? 


51. LDX3  0,1* 


Prior to the execution of the above instruction, the contents of the 
various registers and memory cells are as follows: 


(ALL ARE IN OCTAL) 


X1 000177 

X3 002207 

177 001406000000 
contents 307 001114000000 
of core 1406 000307000000 
locations 1760 000014000000 

2207 001760000000 


What will be the octal contents of index register three after execution? 


52. Referring to the information and conditions set forth in Item (Question) 
#51, what will be the octal contents of index register one be after exe- 
cution? 
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53. DUMMY MACRO 
K 


SET 0 

IDRP #2 
K SET K+1 

IDRP 

TRA eK 


If we use the above MACRO with this calling sequence: 
DUMMY ABLE, (2,3,4,5,6,7) ,BAKER 


What would be the actual value of K when the transfer instruction is 
built by the assembler: 


54. Show the binary contents of a literal generated by: =1,5B7 


55. Show the octal equivalent of the number generated in Item (Question) #54. 


BEFORE TURNING IN YOUR ANSWER SHEET: 
1. Be sure that your name and class number appear on the sheet. 


2. Be sure that you have not forgotten to answer any items on the 
exam. 


Please retain this exam question sheet for use during the review. 


There are a total of 100 points available on this exam. It should be 
mentioned that your performance in this course, however, is not determined 
solely from the numerical grade achieved on this exam. The grade is used, 
along with several other factors, to contribute to a detailed personal 
evaluation of your work in this course. 
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